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A CALIFORNIA SINGLE BUCKET GOLD DREDGER.—([See page 311.] 
By means of this machine the bottom of the river is dug up and delivered into a sluice whence the sand is separated and washed on gold-saving tables and the waste material is conveyed away by an endless carrier, 
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THE ERIE CANAL QUESTION. 

The most important question affecting “the commer- 
cial welfare of New York city and State that will come 
before the Legislature is that of the enlargement of the 
Erie Canal—a waterway whose share in the develow- 
ment of the port of New York it is scarcely possible 
to overestimate. Not only has it carried a large pro- 
portion of the commerce which seeks the leading ship- 
ping point of the Atlantic coast, but it has played the 
equally important part of a regulator of freight 
charges by the railrcads. For this last reason, if for 
no other, it will be to the interest of the city and Staie 
to keep the canal open, especially in view of the fact 
that the railroads are steadily passing into the hands 
of a small number of individuals. The fewer the 
number ‘of’ owners of our railroads, the more likely 
they will be to get together in some form of agree- 
ment for the abolishing of competition, and in view of 
this contingency it is well to remember that the cana! 
through this State must ever remain the constant 
regulator of freight charges. 

The present situation renders necessary an immedi- 
ate decision, either to abandon the canal altogether 
or to bring it up to a point where it can meet the 
modern conditions of traffic. The great improvements 
which have been made in recent. years, both in the 
track and rolling stock of the railways, have resulted 
not only in a vastly increased capacity, but in a re- 
duced expense of haulage, and have rendered the canal 
in its present condition so much out of date that it 
has lost, or is rapidly losing, its influence as a regu- 
lator of freight. Moreover, in order to bring the canal 
up to a standard at which it can compete successfully 
with the railroads, it will not suffice to enter upon 
the reconstruction in any half-hearted and parsimon- 
icus spirit. The question of the extent of reconstruc- 
tion necessary was carefully gone into during Presi- 
dent Roosevelt’s term of office as Governor of this 
State, and the findings were expressed in a report by 
the committee of which Gen. Greene was chairman. The 
scheme proposed received the. hearty indorsement ot 
Governor Roosevelt. Briefly stated, the report pro- 
posed, at a cost of $60,000,000, to deepen and widen the 
canal sufficiently to admit barges of 1,000 tons capa- 
city and to provide enlarged locks which would en- 
able these barges to be towed in fleets of four from 
the Lakes to New York city. This would necessitate 
a uniform depth of 12 feet throughout, and to every 
student of the canal question it is evident that this is 
the smallest practicable depth on which the canal 
could be brought up to modern requirements. That 
nothing less than this will meet the case is further 
evident when we remember that the great canal im- 
provement which was completed three or four years 
ago on the St. Lawrence River gives the Canadian 
territory a system of canals which provides 8 minimum 
depth of water of 14 feet from the Great Lakes to the 
Atlantic.. A determined effort is being made to divert 
to the St. Lawrence route much of the wheat which 
hitherto has come to the port of New York, and the 
best answer to the Canadian canals would be the 
carrying through of the proposed $60,000,000 improve- 
ment. The prospeets of favorable canal legislation 
are improved by the increasing and more intelligent 
interest which is manifest in the canal in the rural dis- 
tricts, which hitherto have.been, eithte rs lukewarm or 
strongly opposed to the whole scheme. Wi public at- 
tention aroused throughout the State, the- prospects of 
successful canal legislation were never brighter. To New 
York city itself the canal is of most vital importance, 
for the reason that we are gradually losing our relative 
standing among the great grain ports of the Atlantic 
coast, because of the differential charge which the 
railways make against the port of New York. This is 
an extra charge on freight which is made on account 
of the easiness of access for western freight to this 
city as compared with the difficulties in the way of 
mountain ranges and heavier grades which are en- 
countered by freight that is taken to other Atlantic 
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ports. Not only have we the easiest approaches by 
rail, due to the absence of mountain grades; but New 
York possesses the finest harbor, is the termina! port 
of the speediest and largest steamers, is the great cen- 
ter of capital, and has all the advantages which ac- 
crue to a great metropolitan city. Hence the raiiroads 
which terminate at other ports have demanded that 
there shall be a higher charge on freight to New 
York to offset these natural advantages. This being 
so, it is evident that if we are to maintain the equilib- 
rium on our side, we must see to it that these natural 
advantages, among which the Erie Canal is one of 
the greatest, be maintained in the very highest state 
ot efficiency. Whatever may he said about the justice 
or injustice of differential rates. it is certain that 
the argument for the canal based upon them is un- 
answerable. 


7 pa og 
LIQUID FUEL FOR NAVAL PURPOSES 

Congress at its last session made an appropriation of 
$20,000 to enable the Navy to carry out exhaustive 
trials of liquid fuel to determine its suitability for use 
on naval vessels. This sum, in addition to several 
thousand dollars which was also available, enabled the 
Navy Department to make a most elaborate investiga- 
tion of the subject. The work was planned and carried 
out with characteristic thoroughness, and whiie the 
tests have not yet been completed, sufficient data have 
been gathered to enable the Board to make a prelimi- 
rary report which will be found in the current issue 
of the StppLeMENt, that cannot fail to be of the great- 
est value to marine engineers throughout the world. 

On reading this document one is forced to the con- 
clusion (and this is the most important fact developed 
thus far in the inquiry) that there is no immediate 
prospect of oil fuel being immediately adopted to any 
extent on battleships and cruisers, although the instal- 
lation of oil-burning furnaces is regarded as quite prac- 
ticahle on torpedo boats and, indeed, its installation is 
recommended in the report. .The tests were carried out 
in Washington in a very complete experimental plant 
in which Beaumont oil, slightly refined and of uniform 
quality was used. In his review of the report submitted 
to the Secretary of the Navy, Rear-Admiral Melville 
okserves that any fuel which will get rid of smoke, re- 
duce the fireroom staff, extend the steaming radius, 
and assist in the reaiization of maximum speed at short 
notice, will add to the efficiency of warships. Referring 
te the experiments made by various naval powers 
with the use of oil, he points out that failure has re- 
sulted from the mistaken attempt to burn oil in the 
same manner as coal. It is now well understood that 
the oil must be atomized at the burner, since it is 
impossible to completely turn it into gas before igni- 
tion, and that to secure its full value in the boiler, 
the length of furnace, volume of the combustion cham- 
bers, and calorimetric area are factors which must 
be carefully considered. The experiments conducted 
by the Liquid Fuel Board have proved that it is pos- 
sible to force the combustion of oil, and that in an oil 
fuel installation, where provision has been made for 
atomizing the fuel and heating the air: and oil, it is 
possible to greatly exceed the highest evaporation per 
square foot of heating surface that have been secured 
with coal. Rear-Admiral Melville expresses his con- 
viction that by further experimental work the engi- 
neering features of the problem will undoubtedly be 
resolved in a degree materially satisfactory to mari- 
time or commercial interests, if not to the naval 
experts. 

With regard to its installation on battleships and 
large cruisers, where the fuel would have to be stored 
in the double bottom, it is considered that the prox- 
imity of such a large amount of-electric wiring as is 
found on a modern warship, to the oil tanks, which 
would necessarily throw off a considerable amount of 
vapor, might cause an explosion and set the fuel on 
fire, and it is pertinently suggested that the limited 
experience of the Navy with submarine boats may 
provide a lesson as to the liability of hydrocarbon 
gases to explode. In concluding his review of the 
report, Admiral Melville affirms that he has no hesi- 
tation in declaring that, in view of the resuits already 
secured with these tests, an installation should be 
placed at once on at least one-third cf the torpedo 
boats and destroyers, where there would be an oppor- 
tunity for further systematic study of the subject. 
With regard to merchant vessels, where the _ struc- 
tural disadvantages under which warships labor are 
not present, it is believed that oil fuel may be used 
to advantage, and that the information gathered by 
the Board will materially increase the installation of 
oil-fuel plants in the merchant marine. 

— ee 
A NEW HYDRIDE OF SILICON, 

A new hydride of silicon has been lately discovered 
by Messrs. Henri Moissan and S. Smiles. This body 
is a gas at ordinary temperature, but by using liquid 
air the experimenters were able to liquefy.and then 
solidify it. The process is described in a paper read 
before the Academie des Sciences. The combinaticns 
of hydrogen and silicon are few in number and oily 
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two are known, one a gas discovered by- Buff and 
Wohler in 1857, SiH,, and a solid body prepared by 
Ogier as a yellow deposit by the action of the electric 
stream upon hydrogen silicide. The gaseous hydrogen 
silicide was obtained by the former experimenters in 
decomposing water by the electric current, using alu- 
minium electrodes rich in silica, then by Wohler in re- 
acting upon silicide of magnesium by hydrochloric 
acid. It is the latter method which has been followed 
here, applying the method of fractional separation. 
The silicide of magnesium is prepared by mixing pow- 
dered magnesium such as is used in photography 
with crystallized silica in fine powder, the proportions 
corresponding to SiMg., and the mixture is calcined 
at a red heat in a tube through which is passed a cur- 
rent of pure hydrogen. Thus a friable and bluish mass 
is obtained, which is an impure silicide of magnesium, 
but does not seem to be a definite compound. Wher 
the bluish mass is acted upon by dilute hydrochlori«u 
acid, it gives off a gas containing hydrogen silicide, 
that is spontaneously inflammable. The gas is prepared 
by placing 5 grammes of the impure silicide of magne- 
sium in a flask and pouring dilute hydrochloric acid 
upon it through a tube. The gas given off is washed 
and dried, then passed in a U-tube which is cooled 
by liquid oxygen or liquid air. The tube has a bulb 
below for receiving the condensed liquid. At a tem- 
perature of 80 degs., obtained by acetone and solid 
carbonic acid, only a trace of liquid is condensed, but 
with liquid air at 180 to 200 degs., the gas is con- 
densed in the solid form and the remainder of the gas 
which passes through ceases to be inflammable on con- 
tact with air. This solid body becomes liquid as the 
temperature rises, and soon begins to boil, .giving off 
hydrogen silicide gas, which may be collected. At 
last, when the tube has reached the ordinary temper- 
ature there remains a liquid whose properties have 
been studied. The experimenters obtain thus a liquid 
hydride of silicon, which when cooled in liquid air, 
crystallizes upon solidifying, and these crystals melt 
at 138 degs. The most remarkable property of this 
new compound is that it takes fire spontaneously in air 
at the ordinary temperature; it burns with explosion, 
producing a white and brilliant flame and giving a 
deposit of amorphous silicon and also silica. Its 
density is greater than unity, for when placed in’ water 
it falls to the bottom of the vessel and dissolves 
slightly. It takes fire spontaneously in chlorine gas, 
and at the ordinary temperature the reaction is violent. 
If a small quantity is vaporized in an atmosphere of 
hydrogen, the gas becomes spontaneously inflammable 
in air, while ordinary silicide of hydrogen has not 
this property. The analysis of this body was difficult 
on account of its inflammability, but the experimenters 
collected it in bulbs which were broken in a test-tube 
full of mercury and the liquid could thus be acted 
upon by an alkaline solution, when the hydrogen given 
off was measured and the silica of the alkaline silicate 
estimated. The reaction is as follows: 
Si, H, + 4Na OH + 2H.0 = 2 (Na, Si O,) + 7H,. 

The formula Si. H,. is given from analogy with 
ethane, and this is to be verified by obtaining the 
vapor density of this body. 

rrr 
FRUIT PARASITES AND THEIR DESTRUCTION. 

The fruit growers of California willingly acknowl- 
edge their great obligation to the entomological depart- 
ment of their university for the success with which 
the ravages of fruit pests in that State have been dim- 
inished if not totally prevented. To the scientific in- 
vestigations of the faculty of that institution is due the 
general immunity from severe financial loss which the 
orchardists of the State enjoy. 

No class or variety of fruit, the cultivation of which 
has been attempted in California, ever reached the pe- 
riod of successful propagation than some new species 
of destructive insect pest instantly appeared to prevent 
it. This fact is true in all localities. The orange, for 
instance, could not have’been successfully raised in 
California, but for the introduction of the Australian 
lady bug, which ‘feeds upon the orange scale. The 
plum, peach, apricot, apple, and in fact every other 
fruit known to the coast, each developed a natural 
enemy which would have destroyed it but for the suc- 
cessful efforts of the university entomologists in com- 
bating it. In some portions of the State, notably in 
Placer County, a new specimen of moth developed 
which proved so destructive that a loss of fifty to 
sixty per cent in the peach crop was suffered, Around 
Newcastle the direct financial loss in the peach crop 
alone is estimated at $1,373,000 in the past four years. 

The University of California was appealed to, and 
Warren T. Clarke, assistant entomologist, was sent to 
investigate. He was successful in his search, and re- 
turned with complete data of the habits and life history 
of the worm and methods of propagation. Prof. Clarke, 
in order to learn the characteristics of the new species 
of insect which was doing such immense damage, fas- 
tened twigs, in which the eggs were embedded, to his 
underclothing and thus hatched them out. 

From the knowledge thus gained, Prof. Clarke was 
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enabled lo devise a means for the extermination ol 
the destructive pest. The loss of fruit was reduced 
in the current year to a maximum of one and one-half 
per cent. 
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RECOVERY OF WASTE IN USING WHITE METALS. 

A very valuable paper by Joseph Richards, ex-presi- 
dent of the Franklin Institute, upon utilizing the waste 
entailed in working silver, tin, zinc, antimony, bismuth, 
lead, mercury, and their alloys is here reduced to its 
lowest terms for the benefit of manufacturers employ- 
ing such metals in their goods. The author says that 
it is more than forty years since he began his investi- 
gations in the direction indicated, and his experience 
is therefore of practical value. 

I found, says the author, that tin and galvanized 
iron scrap could be utilized by removing the coatings, 
the average tin amounting to 3 per cent; the resulting 
iron plate could be re-puddled, and the scheme was so 
promising that I resolved to erect a plant upon a com- 
mercial scale. Six lager beer casks, about 6 feet by 6 
feet, were set in the ground in a semicircle and a 
crane rigged that commanded all of them. In the 
first tank hydrochloric acid was placed, in the second 
water, and water with a little lime in the third. In 
the fourth cask was water again, and in the fifth a 
solution of copper sulphate. A wooden cage contain- 
ing about 200 pounds of clippings put in loosely was 
turned into No. 1 tank, and raised after ten minutes’ 
immersion to observe the result. If the tin had been 
dissolved the cleaned scrap was put in the tank con- 
taining water alone, and agitated thoroughly and 
then put into lime tank No. 3, which neutralized all 
the acid remaining in the pores of the iron; afterward 
washed again in tank No. 4, and finally plunged into 
the copper sulphate for a moment to prevent the scrap 
from rusting when exposed to the air, which would 
almost instantly attack it. The iron scrap was then 
worked into balls under a press and was worth from 
$10 to $12 per ton. After the process described had 
been continued for seme time the acid would be neu- 
tralized in No. 1 tank and would contain tin chloride 
in solution. The tin-scrap cleaning was here discon- 
tinued for a time, for another stage of the recovery. 
Galvanized iron scrap was put into the cage and im- 
mersed in tank No. 1; when it came in contact with 
the tin solution the metallic zinc took the place of the 
tin, forming zine chloride, all the tin being precipi- 
tated as metallic tin, in a finely divided state. From 
about 10 tons of scrap I got about 600 pounds of tin; 
the zine chloride sold for $20 per barrel for disinfect- 
ing purposes, and for treating wood to make it fire- 
proof. Although commercially successful, the process 
had to be discontinued, on account of the objectionable 
vapors created which annoyed the public. 

The galvanizing bath is of various sizes, according 
to the work to be done, and divided on the surface by 
a partition into two parts. On one side a flux is placed 
which will dissolve the oxide of zinc on the surface 
or prevent its formation. 

The flux used is ammonium chloride (salammoniac), 
and the other side of the bath is kept clean by con- 
stantly skimming the oxide of zinc as fast as it forms. 
Just here is where loss occurs, for considerable shot- 
zine is formed and removed with the oxide. Also, the 
salammoniac side soon becomes covered with a thick 
black crust, or scum, consisting of the dissolved oxide 
which has partly decomposed the ammonium chloride 
and formed a double chloride of zinc and ammonium. 
Salammoniac must be fed constantly to the top of the 
pot so as to keep the surface of the molten zinc clean 
and free from oxide, or else the oxide will adhere to 
the iron surface and seriously injure the finished prod- 
uct by leaving spots on it not coated with zinc. After 
a time the crust gets so thick on the top that the 
plates cannot be pushed through it, and a portion 
must be removed. This causes waste on one side of 
salammoniac and on the other of zinc. 

Another by-product made is zinc-slab dross, formed 
by washing away a portion of the iron being galvan- 
ized, for molten zinc alloys with iron, and as soon as 
it becomes hot as the bath, begins to dissolve in the 
zinc. This addition of iron to the bath forms an alloy 
of iron-zinc which is heavier than the zinc and falls 
to the bottom; a bath of the usual size for sheets will 
collect a ton in one week. It is removed by a perfo- 
rated spoon to allow the zinc to run out and the dross 
is pasted into molds and forms the slab-dross of com- 
merce. There are then, in galvanizing, three by-prod- 
ucts, salammoniac skimmings, slab-dross, and zinc ox- 
ide. The skimmings can be recovered by leaching the 
skimmings in hot water and steam, which gives all 
the zinc chloride and ammonium chloride in solution, 
which last can be evaporated down and recrystallized 
for use in the bath again. The residue contains zinc 
oxide, dirt, and shot-zinc; this last on being put into 


a tumbling barrel ground out all the oxide and cleaned | 
the zinc finely, so that it was worth $30 per ton to: 


makers of zinc paint. 
The average yield was: zinc 20 per cent, zinc oxide 
35 per cent, ammonium and zinc chloride 30 per cent, 


“ples; 
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iron scale and dirt 15 per cent. I| then visited gal- 
vanizing works and bought all the waste skimmings, 
etc., I could get and it realized about $300 a carload. 
The largest lot I ever treated realized when melted 
and refined 25,000 pounds of good spelter. The oxide 
process is now generally used in the trade, having 
been purchased from my workmen by other parties. 
Galvanizers now separate their skimmings, and it is 
worth about $40 per ton, according to quality. 

The most valuable by-product in galvanizing is the 
zine-dross, and I made numerous costly experiments 
before I had any success at all. Cyanides answered 
the purpose of recovery well, but were too costly. I 
finally patented a process which dispensed with the 
direct use of cyanide and solved the problem of re- 
covering the zinc from the dross, so that it is almost 
equal to virgin spelter by analysis. 

The sensitiveness, so to call it, of zinc to any addi- 
tion of aluminium is well shown by the fact that 1- 
1000th part of the latter is immediately detected, and 
the quantity, although so small, is taken up at once 
and distributed. It is of no advantage to exceed the 
quantity mentioned. If a quantity of pure zinc be 
poured into a mold it will not run half way down, 
but if'a portion only of aluminium alloy be put into 
the ladle, the effect is to make it as fluid as water. 
For practical purposes I use 2 per cent aluminium 
and 98 per cent of zinc, and over 100,000,000 pounds 
of zinc dross have been treated by this process. Scrap 
zine is melted in pots and treated in the same way as 
the zinc dross for impurities, and battery zincs which 
contain mercury are treated in a special way which 
recovers all the mercury. Britannia metal, pewter 
and scrap pewter are often plated with silver, which 
must be stripped off before treating them. This is 
done by the usual processes well known to the trade, 
and not calling for special mention. The metal is 
then made into ingots and sold for typefounding; 
stereotyping, and Babbitt metal. The composition be- 
ing changed, according to the metal to be made at any 
time by adding tin or copper, ete. 

- i> 0 


BAROMETER READINGS. 


BY ROBERT GRIMSHAW. 


We often hear: “It is going to rain soon; the ba- 
remeter stands at ‘stormy.’” It is high time that ba- 
rometer-makers stopped putting their instruments on 
the same level as the frog-in-a-bottle affairs, by mark- 
ing them “Clear,” “Very dry” and so on. Properly un- 
derstood and used, the barometer is a reliable instru- 
ment, not only for measuring the weight or pressure 
ot the air, but also in connection with the weather- 
cock and the thermometer, for prophesying weather 
cenditions in the near future. 

What a good barometer does tell is the weight of a 
column of air of definite cross section, reaching upward 
from the level of the instrument'to the surface of the 
aerial ocean which surrounds our earth. But no mat- 
ter what the condition of the weather, this weight 
varies with the depth from the surface of the afore- 
said ocean, so that if the column stands at 762 milli- 
meters at the level of the water-ocean which lies at 
the bottom of the aerial one, the same instrument 
would stand at a height of 1,178 meters abéve the sea 
level at only 663 millimeters. This being the fact, a 
barometer that at the sea-level stood at “Very 
dry,” would, under the same conditions. of tempera- 
ture of the air and of the instrument itself, indicate 
“Stormy” when carried to a height of 1,178 meters 
above the sea. 

The “prophecies” of the mercury barometer are dif- 
ferent for various temperatures and degrees of moist- 
ure of the air in any one country, and for different 
countries. Further, the “weather indications” of an 
aneroid and of a mercurial barometer for the same 
readings are different; because a good aneroid is not 
influenced by the air-temperature. 

Those who use the mercury barometer scientifically 
and for scientific purposes, use tables giving the fol- 
lowing data: . 

(1) Height of the column of mercury for each dis- 
tance above sea-level; (2) “corrections” for the height, 
for different latitudes; (3) logarithmic corrections for 
temperature and latitude; (4) the height of a column 
of air corresponding to each difference of one milli- 
meter or of one special fraction of an inch, in the 
height of the mercury column; (5) “corrections” for 
the height of the mercury for different barometer tem- 
peratures, at different heights above the sea, and which 
latter corrections must be applied, before the height 
of the mercury column can be used with the other ta- 
(6) the average temperature of the air at the 
sea level for each month for the district where the 
observation is made. 

It may be noted here (a) that the differences of 
temperature during the day vary with the latitude; 
(b) the higher the latitude, the greater this variation; 
(c) the average temperature fer the twenty-four con- 
secutive hours in the day is that of 9 A.M., and (d) 
the average daily temperature between 9 A.M. and 5 
P.M. occurs at noon. 
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SCIENCE NOTES. 

For the last three years it has been planned to study 
the sea and the fisheries of northwest Europe. Two 
international conferences have been held, and a third 
convention is now meeting at Copenhagen, where dele- 
gates from the governments of the United Kingdom, 
Germany, Holland, Denmark, Norway, Sweden, Russia 
and Finland are discussing the problem. It has been 
decided that simultaneous observations are to be made 
four times a year. The British government has as- 
signed two ships to the task of making periodical trips 
in the Faroe-Shetland channel and across the northern 
end of the North Sea. Trips will also be made in 
the western part of the British channel. Dutch ships 
will scour the southern half of the North Sea, while 
the northern half will be covered by the Germans. 
Denmark will investigate the region between Faroe and 
Iceland. Norway will explore the North Atlantic along 
the extensive western seaboard of Scandinavia. Work 
has been assigned to Russia along the Murman coast 
and across Barents Sea to Novaya Zemlya. The Baltic 
will be studied in detail by Danish, Swedish, Finnish, 
Russian and German ships. Much scientific, as well as 
practical, information will be gathered. 

Prof. Baccelli’s method for the treatment of tetanus 
has been used during the last few years in a consider- 
able number of cases, especially in Italy. This method 
consists essentially in administering a series of hypo- 
dermic injections of phenol! in dilute solution. The 
phenol is rapidly absorbed, and its action is that of 
fixing the state of the malady; in the favorable cases 
no new symptoms appear after the first injections of 
phenol have been regularly made. As to the symp- 
toms which already exist, these are not at once attenu- 
ated, but at the end of several days they diminish 
gradually. Dr. Croffi has been engaged in formulating 
the results of the cases treated by the Baccelli method, 
of which 80 have already been published, and shows 
that it has given more satisfactory results than the 
other methods. The figures show a mortality of 12 to 
13 per cent, while in the case of anti-tetanic serum as 
used by Holesti, Haberlinge and others the mortality 
reaches 30 per cent, which is a considerable difference. 
Even considering the grave cases, the method is still 
superior, and shows a mortality of 30 per cent, but this 
is not excessive, as in the treatment of grave cases of 
diphtheria by the anti-diphtheritic serum the mortal- 
ity reaches 37 per cent. The advantages of the Bac- 
celli method are best seen when it is applied from the 
commencement of the disease, in this case, if the pa- 
tients arrive at the seventh or eighth day, the issue is 
almost sure to be favorable. It is a striking fact that 
while the method is successful in the case of the hu- 
man system, it seems to have no marked effect upon 
the animals which have been used in the experiments, 
but this may be explained by the fact that in the latter 
case the tetanus shows itself in the acute form which 
causes a rapid mortality, and here the remedy is of 
no avail. 

An extended series of observations upon the hygiene 
of acetylene lighting has been recently carried out by 
M. Masi, a prominent Italian scientist, who made a 
number of experiments at Rome. The number of ap- 
pliances for producing acetylene is considerable, but 
in many cases their imperfections and defective con- 
struction have rendered the use of acetylene less ex- 
tensive than might be, seeing that it has many advan- 
tages and is a more healthful method of lighting. Ac- 
cording to the experiments of Grehant, Weyl and 
Frank, the gas has a harmful influence only upon the 
air when it reaches the proportion of 46 per cent and 
it is only at 79 per cent that it causes death. When ab- 
sorbed by the blood in quantities not exceeding 10 per 
cent it seems to combine easily with the albuminoid 
elements. The burner, to give a good light, should work 
under a pressure equal to 3 or 4 inches of water at least, 
and be mixed, before burning, with oxygen or an inert 
gas which ‘permits it to come in contact with a great 
quantity of air. Messrs. Lewes and Hempel have shown 
that its lighting power is 15 or 20 times that of illu- 
minating gas used in an ordinary burner and from 3 
to 5 times when in a Welsbach burner. M. Masi carried 
out some experiments in a chamber fitted up in the 
cellars of the Institute of Hygiene at Rome, under the 
most unfavorable conditions as to ventilation, so as to 
bring out as much as possible the effect on the respir- 
atory organs. He observed also the intensity and 
steadiness of the flame, the quality of light produced, 
the heat and the change brought about in the sur- 
rounding air. Repeated experiments on these different 
points showed that acetylene gave superior results. 
The gas in burning consumes less oxygen and gives off 
less carbonic acid gas and water vapor than is the 
case with other methods of lighting, excluding, of 
course, the electric light. In a confined locality it pro- 
duces less heat ‘than either gas, candles or petroleum, 
and it does not give rise to ammonia, nitrous acid or 
carbon monoxide. He considers that it does not pre- 
sent any more danger from explosion than gas or petro- 
leum, and that it'is cheaper for a given candle power 
than all other methods of lighting. 
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A CURIOUS USE FOR ELK HORN, 


BY CHARLES F. HOLDER. 

In past centuries vast herds of elk covered the West. 
Rapidly they became rarer and rarer. Probably during 
the present century the animal will become extinct. 
Up to 1842 it was found in New York State, and later 
in Pennsylvania, but it has been driven from place to 
piace until many of the regions where it once roamed 
in vast’ herds know it no more. So rare is it in Cali- 
fornia that the two or three small herds are as well 
located as herds of cattle. Next to the moose the elk 
is the largest of 
the deer family, 
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finally came to rest on the outside of the curve, and 
about 25 feet from the track. The condition of the 
ground showed that the barrel struck first on its 
front end, and then after turning two complete somer- 
saults, striking the ground each time that it turned 
over, it came to rest 210 feet ahead of the spot where 
the explosion occurred. One of the largest fragments 
of the boiler was thrown 110 feet to the right of the 
track, while another was found 100 feet behind the 
site of the explosion and 70 feet to the right of the 
track. 
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of the materials alone being greater than the selling 
price of genuine indigo. Then followed twenty years 
ot ‘%arnest labor and diligent research to discover 
practical means of producing artificial indigo. Over 
200 patents were taken out. German dye factories 
spared no time, pains, or expense to solve the problem. 
The chemical constitution of indigo was fathomed, 
but the right material with which to make it was not 
forthcoming. 

In many of the experiments, toluol, a coal-tar pro- 
duct allied to benzole, was used. It was an interesting 
but useless effort, 
because the avail- 
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and of all the tribe 
it is the most com- 
manding and 
splendid example 
of big game. Those 
who have hunted it 
in Montana, that 
being at present 
the best locality, 
have been amazed 
to find in certain 
localities vast 
numbers of horns, 
forgetting that the 


wapiti regularly 
casts its horns. 
Most of the 


horns are shed on 
the winter range; 
and in the vicinity 
of the Green River 
country, Montana, and the adjacent mountains, thou- 
sands of such horns can be picked up, or found in all 
stages of decay, in some places so thick that the ob- 
server, not posted as to the actual facts of the case, 
might assume that there had been a general slaughter. 
Hundreds of these horns are shipped all over the coun- 
try as trophies, but in the Montana towns they are 
used for a much more common purpose. One such is 
well illustrated in the accompanying photograph, which 
shows a fence in one of the principal streets of Liv- 
ingston, Montana, made entirely of hundreds of wapiti 
horns, dovetailed together so closely that a perfect 
and ideal fence is the result, one calculated to at- 
tract widespread attention. The horns are not taken, 
as some tourists syppose, from the deer, so represent- 
ing the destruction of the animal, but have been 
picked up on the winter range and taken to the town 
or city for this specific purpose. In the fence shown 
there are two or three hundred wapiti horns, represent- 
ing one hundred and fifty animals. 

The horns are employed not only for fences, but for 
chairs, four or five being interwoven and forming a 
framework to the seat and back. Picture frames are 
also made from them, and hundreds find their way into 
manufacturing districts, where they are cut up into 
large knife handles and used in the manufacture of 
sporting goods of various kinds. Many are also em- 
ployed in the decoration of houses. One of the famous 
hotels of Colorado took its name from the antlers, bear- 
ing in its rooms some fine examples of the horns. 

to 
EXPLOSION OF A LOCOMOTIVE BOILER. 

By the courtesy of The Locomotive, we are able to 
present the accompanying cuts showing the explosion 
of the boiler of a small locomotive, due to the failure 
of its staybolts. The barrel of the boiler was 48 inches 
in diameter by 9 feet 8 inches in length. It was built 
of 7-16-inch plates, with ordinary double-riveted lap 
joints, the rivet holes being 13-16 inch in 
diameter, with a pitch of 4% inch from 
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able toluol was suf- 
ficient to produce 
only 1,500,000 kilo- 
grammes (3,306,900 
pounds) of indigo, 
while the world’s 
consumption of in- 
digo was estimated 
at 5,000,000  kilo- 


grammes (11,023,- 
000 pounds). 
Finally, Prof. 


Karl Heumann, of 
Zurich, made the 
important  discov- 
ery that naphtha- 
lene could be used 
as the raw mater- 
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While the engravings serve to show the unusual vio- 
lence of the explosion, there is no conclusive evidence 
as to the immediate cause of the disaster. At the same 
time it was noticed that a number of staybolts were 
broken before the accident, and it is considered prob- 
able that the explosion was due to loss of strength 
from this cause. 

CO el 
Artificial Indigo. 

The first artificial indigo was made by Prof. Adolf 
V. Bayer, of Munich, in 1879. The material used was 
orthonitrophenylpropriol acid (an inorganic acid of 
which nitrogen and phenol are chief elements). The 
process was acquired by two important German fac- 
tories, but after a few years of costly experiments, 
they were forced to cease their efforts, the expense 


center to center. The boiler carried two 
24-inch diameter, pop, safety-valves, which 
were broken by the explosion and were not 
afterward found. The crown sheet of the 
firebox was %s of an inch thick, 78 inches 
long, and 45 inches wide, and it was secured 
__ to the shell by staybolts which were pitched 
4% inches from center to center, while the 
staybolts on the side sheets were pitched 
31% inches, from center to center. The stay- 
bolts in the crown were of 1-inch stock and 
those in the legs of %-inch stock. At the 
time of the disaster the locomotive had just 
drawn a train to the summit of the grade. 
The explosion was of unusual violence, the 
engineer and the fireman being instantly 
killed, the body of the latter being blown 
literally to fragments. Owing to the death 
of these two men, the lessons of the explo- 
sion can only be gathered from a study of 
the position and nature of the wreckage. 
The firebox was torn asunder and flung 
in all directions, while the barrel of the 
boiler was shot from the frame with a rocket- 
like action, traveling upward and forward 
away from the engine. Its course lay in 
tne general direction of the track; but as 
the accident took place on the curve, it 
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ys es diamond-back or two in the mud. 
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ial for artificial in- 

digo. Naphthalene 

is much employed 
in the production of colored stuffs and in various other 
industrial processes, and is declared to be obtainable 
from coal tar in sufficient quantities to cover the 
world’s consumption of indigo. 

Exactly how naphthalene yields a practicable indigo; 
what chemical operations are utilized; what substances 
must first be produced in order to obtain the desired 
article easily, cheaply, and pure in quality—all these 
facts are withheld from the general public in the in- 
terest of the factories which are engaged in costly ex- 
periments. It is said that the aniline and soda fac- 
tery at Ludwigshafen has alone invested 18,000,000 
marks ($4,284,000) in equipping and conducting an in- 
digo-making department. 

The employment of artificial indigo is spreading. 
Advantages are claimed for it over the genuine article 
—for instance, that it is always the same and it is 
free from objectionable mixtures, and therefore pleas- 
anter to use and purer in its coloring. The sanguine 
prophecy is added that it is merely a question of time 
when artificial indigo will be used not only generally, 
but solely. 

+ 6+ 
Disappearance of the Terrapin. 

The world-famed Chesapeake terrapin is evidently 
fast disappearing. All along the Chesapeake Bay ter- 
rapin hunters are finding greater difficulty than ever 
in capturing the diamond-backed creatures, so highly 
prized by gourmets. It seems strange now to read that 
in ante-bellum days the Maryland legislature once 
passed a law prohibiting slave-owners from feeding 
terrapin to their slaves oftener than once a week— 
a law, the passage of which was prompted by the negro 
taste for pork. 

The preservation of the terrapin supply has been a 
problem that has given the dealers much concern dur- 
ing the last few years. It is doubtful whether the crea- 
ture will propagate in captivity. But it is certain 
that incubators will protect the eggs from 
the ravages of marsh rats and crows. The 
chief source of terrapin supply is now 
Crisfield, Md., although many diamond-backs 
come from the Choptank River and the 
waters of Talbot County. At Crisfield the 
dealers have been in the habit of gathering 
terrapin and impounding them in the water. 
The result of this is that all the good 
Chesapeake terrapin are at Crisfield, im- 
prisoned by dealers. The price now for 
7 and 8-inch terrapin is $60 a dozen; for 6 
to 7 inches, $36 a dozen; 5 to 6 inches, $14 
a dozen; and under 5 inches, $2 a dozen. 
The discrepancy between $60 and $2 a dozen 
is due to quality; for the diamond-back in- 
creases in flavor with age and appears to 
become more tender as it grows older. Fur- 
thermore, the smaller terrapin cannot be 
marketed, since the law prohibits it. 

Time was when catching terrapin for the 
market was a prosperous calling along the 
Bay shore; but with the practice of im- 
pounding, the waterman’s life is not quite 
as lucrative as it once was. Indeed, it is 
now considered a great bit of luck to find a 


8 
It took 11,300,081 horse power to carry on 
our industries in 1900 and 5,594,655 in 1890. 
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HATHAMITE, 


BY WALDON FAWCETT. 

Hathamite, the newest and what is claimed to be 
the most powerful known explosive, is the invention 
of Mr. G. M. Hathaway, of Wellsboro, Pa., a scientist 
who has devoted years of experiment to the solution 
of the problems involved in the manufacture of this 
new source of energy. Hathamite, which has, of 
course, been named for the inventor, is a coarse pow- 
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der of bluish-gray tint. The impunity with which the 
explosive may be handled under ordinary conditions 
constitutes one of its most remarkable character- 
istics. 

Lighted matches may be thrown into it without pro- 
ducing any effect, and a handful of the explosive 
may be laid on an anvil and pounded into impalpable 
powder with a sledge. Similarly, shells may be ex- 
ploded near a quantity of hathamite without inducing 
disastrous results, and finally rifle balls fired into 
small masses of it are likewise without influence. 
This latter is, in a way, the most severe test to which 
an explosive may be subjected, and consequently no 
little surprise was created when, at the recent initial 
demonstration of the properties of hathamite, the 
inventor filled a tin box with the explosive and 
fired rifle balls through it at a speed of 1,850 feet a 
second. 

Once subjected, however, to the combination of flame 
and concussion supplied by a percussion cap, hatha- 
mite generates great explosive energy. However, the 
powder can only be exploded when a dynamite percus- 
sion cap of large size is used. The cap itself must be 
powerful. To illustrate this, light percussion caps 
were, in a recent test, placed in two ounces of hatha- 
mite and fired without exploding the material. 

Thus far the only demonstration of the capabilities 
of hathamite has been made in tests of a purely experi- 
mental character. In one of these 
a small charge of the mixture, 
when exploded upon a _ sheet of 
one-quarter inch boiler plate, cut 
a hole in the steel as cleanly as 
it could have been accomplished by 
means of a machine. On another oc- 
casion a small charge of hathamite 
was placed between two large cakes of 
ice, each weighing in excess of one 
hundred and fifty pounds. The pow- 
der was allowed to remain between 
the ice cakes for nearly an hour and 
was then exploded by means of caps. 
All that remained of the ice cakes 
after the explosion was a small pile 
of snow—not finely crushed ice, but 
snow of the ordinary character. This 
test is particularly interesting as evi- 
dencing the possession by the explo- 
sive of properties which will allow of 
its use in mining operations in Alaska 
during the winter. 

In a second test, in which circular 
pieces two inches in diameter were 
blown from one-quarter inch boiler 
plates, cutting the plate as clean as a 
die, one and a half ounces of hatha- 
mite. formed a charge, and in each 
case was simply placed upon the plate 
and detonated in the open air. A col- 
lar of steel placed under the boiler 
plate in one instance served as a bed 
against which the steel was cut clean. 
In the test mentioned the heavy steel 
collar, three inches deep and made of 
the toughest steel, was broken into 
several pieces by the force of the ex- 
nlosion. On one occasion about one 


DISK CUT FROM 8TEEL PLATE 
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ounee of hathamite was exploded in a regulation 
United States government one-pound steel shell, and 
very thorough fragmentation of vine shell occurred. 
A similar result followed the explosion of two six- 
pound shells in a heavy steel chamber, there being em- 
ployed in this instance 3% ounces of the explosive. 
In this experiment the hathamite was melted and 
run solid into the shells. A hole was then drilled 
into the explosive and primed with two grammes of 
granulated explosive, which was acted upon by the fuse. 
The explosion of a small charge of hathamite pro- 
duces a sharp report, somewhat resembling the crack 
of a rifle, and there arises a rather thick cloud of 
greenish smoke, but this quickly dissolves in the air. 
When, in order to demonstrate the safety of hathamite 
under ordinary conditions, the explosive has been 
poured upon flames or a bed of coals, it has burned 
slowly and with an immense amount of smoke. 


+6 >< 
Purifying Water by Means of the Electric 
Current, 

A large syndicate has been formed and is now pre- 
paring to begin extensive operations to exploit the 
process of purifying water by the means of the elec- 
tric current. The patent is that of C. E. Holland, of 
New York, and the company is the Electric Purifica- 
tion Company. An experimental plant has been in op- 
eration for some time at Chartiers Creek, near Pitts- 
burg, where the practicability of the system has been 
fully demonstrated, and a proposition will be made to 
the city of Pittsburg to purify a portion of the city’s 
supply at first, and then all of it, and after this an 
effort will be made to introduce the system in other 
large cities. The inventor says that the cost of an 
electrical plant for this purpose, capable of supplying 
75,000,000 gallons per day, would not cost more than 
$100,000, and after the installation of the plant the 
cost of purifying the water, as near as can be figured 
on the basis of the small plant now in operation, would 
be about 28 cents for a million gallons. 
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‘Automobiles. 
BY EGBERT P. WATSON. 

Surprise is sometimes felt by laymen at the speed 
attained by automobiles, but from an engineering as- 
pect it is a natural result of the forces applied. Take 
the case of an automobile weighing 2,000 pounds more 
or less—one short ton. Such a vehicle would have an 
engine of or rated at 40 horse power and be capable 
at racing speed of a velocity of 60 miles an hour. A 
lecomotive of 100 tons weight will develop at high 
speeds 1,000° horse power, and draw a load behind the 
tender of say 200 tons at 60 miles per hour. In the 
former case, of the automobile, the power available is 
as 40 to 1, while in the locomotive it is only 5 to 1, 
so that it is not singular that the former should, even 
upon common roads, attain high velocities. Compari- 
son of the work done by the two types is not made, 
because it is not an element in this discussion. 

The frequency of accidents occurring through the 
use of automobiles has prejudiced many unthinking 
persons, who decry them as dangerous to the public 
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safety, but these same persons ignore the numberless 
casualties arising from horses before the automobile 
was heard of. It is urged that the latter are in the 
hands of careless persons, unskilled in the knowledge 
of mechanism, but the same may also be said of the 
horse. Those who employ him are quite as ignorant 
of his internal arrangements, and come to grief just 
as quickly as those who have athorough training in his 
anatomy. Knowledge and familiarity with machinery 
in action is by no means superfluous to drivers of auto- 
mobiles, and there is no question that study of their 
principles would be of great benefit to all concerned, 
and such accidents as have occurred arise usually from 
lack of ordinary care and precaution. All machines in 
motion require attention constantly to keep them up 
to their work, but modern vehicles of the class in 
question have been so perfected that a person of ordi- 
nary skill and intelligence can easily control them. 
To do this, however, without disaster involves close 
supervision at all times, for an automobile upon a com- 
paratively rough highway is liable to swerve from its 
course if there is a very slight obstruction in it. One 
forward wheel meets with a check and the machine 
is diverted. In going at high speed it is very difficult 
to get it back in its place immediately, for the momen- 
tum of a heavy body going at an ordinary speed has 


FRAGMENTATION OF A 6-POUND SHELL BY HATH- 
AMITE FILLER. 


to be reckoned with; it is of importance that the steer- 
ing gear should be firmly in hand at all times. 
Legislative enactments to limit the speed of automo- 
biles upon highways are generally based upon the 
danger to others using them, but there are two aspects 
of this proposition, one of them being the injustice to 
owners of automobiles, and another that it has not 
been established that the machine itself is a source 


of danger. The horse is a vagarious animal; any 
horse is. According to his moods, 
he will accept one day a “real 
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OAN OF HATHAMITE THROUGH 
WHICH. BULLETS HAVE 


peril with equanimity, and the next 
shy at the family wheelbarrow if 
he comes upon it unexpectedly. He 
will endure placidly the _ spectacle 
of an express train not fifty feet away, 
belching thick smoke and steam in his 
very face, but a harmless piece of pa- 
per or a barnyard fowl hen squawking 
upon a fence fills him with unspeak- 
able terrors. To assert that automo- 
biles have changed the disposition of 
horses in general is very difficult to 
establish; and while one may have 
misbehaved at the passage of an au- 
tomobile, there is no proof that at 
that particular period of the horse’s 
existence he would not have been 
equally perturbed at anything else. 
The sole object, or at least the princi- 
pal object, of the introduction of au- 
tomobiles is rapid transit upon com- 
mon roads, and a demand for such 
vehicles has existed for years. Inven- 
tors have studied the subject in all 
its aspects; now that they have at- 
tained success, the first thing that is 
done by authorities is to reduce the 
speed to that of horse-drawn wagons. 
Fast driving in towns or villages, 
whether by horses or machines, is 
dangerous to pedestrians and others 
using the streets; there can be no ar- 
gument upon that head, and all vehi- 
cles should be limited to the condition 
of common traffic; but outside of 
towns automobiles should be permitted 
to travel at speeds of at least twenty 
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miles per hour without encountering the displeasure 
of some rural Dogberry anxious to earn his perquisite. 
Doubtless after the public shall become more familiar 
with mechanically-driven vehicles the present objec- 
tions to them will disappear in great part; likewise 
better knowledge of the capacities and peculiarities of 
the machines themselves upon the part of their own- 
ers will enable them to avoid many of the present mis- 
naps. 
+ 0 
THE AUTOMATIC TRAIN CONTROLLER. 
Despite the greatest precautions in the way of pneu- 
matic and electric signals, serious railroad accidents 
are continually occurring. In devising these signals in- 
ventors do not take into account the personal element 
—the individuality of the engineer—which plays such 
an important part in many crises. We have read of 
engineers who, when suddenly confronted with dan- 
ger, seem powerless to act, and rush on to destruc- 
tion without making the slightest attempt to stop the 
train. In explaining the cause of a wreck which oc- 
curred in this vicinity, a railroad official of high 
standing said that it was probably due to that 
mad recklessness which sometimes overtakes an 
engineer, making him disregard all signals and 
risk his own life and that of the passengers. Ob- 
viously, then, the best perfected system of auto- 
matic signals, even though working perfectly, 
would be deficient in cases where the man at the 
throttle was blind to their warning or too dazed 
and bewildered to know just what to do. The 
only proper way to provide against all contingen- 
cies is to devise some suitable means, whereby 
the warning of danger would be immediately 
communicated to the engine, closing the throttle 
and applying the air brakes without the medium 
of human agency. In other words, since man is 
sometimes unreliable in critical situations, we 
must look for some trustworthy substitute which may 
be depended upon to act without fail :n all emergencies. 
A substitute of this character may be found in the 
system which is herewith illustrated. This system, 
which has been developed by the Automatic Train Con- 
troller Company, of 25 Broad Street, New York, is very 
simple, and the apparatus employed is very compact, 
being arranged to occupy not more than a cubic foot of 
space and, with the exception of the electrical mech- 
anism which acts directly on the throttle and air-brake 
valve lever, the parts may be stowed away in any con- 
venient corner of the engine cab. A complete under- 
standing of the electrical action may be had by a glance 
at the diagram. The track is laid out in block sections 
of any desired length, the rails 5 at one side being 
electrically disconnected at the end of each section, and 
the opposite rails being electrically connected through- 
out the length of the track. At the end of each sec- 
tion, preferably between the rails, is a contact rail 7, 
which is electrically connected with the rails 5 of the 
section immediately ahead. Arranged upon the for- 
ward end of the locomotive, and preferably on the 
pilot, is a contact lever 8 designed to engage with the 
contact rails. This lever is pivoted on a shaft 9, from 
which the contact finger 10 extends upward and is 
adapted to normally engage the contact piece 11 car- 
ried by the pilot. The contact finger 
10 is electrically connected to one pole 
of a battery, or other source of elec- 
trical power, conveniently located on 
the locomotive, while from the other 
pole a wire extends to an electro-mag- 
net 12 and thence back through a re- 
sistance coil 13 to the contact piece 11. 
Magnet 12 is thus normally energized 
and its armature 14 attracted against 
the action of a spring. The current 
follows this course at all times except 
when a contact rail 7 is encountered. 
At such times the lever 8 is raised, 
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bringing the train to a safe and gradual stop before it 
can enter the dangerous section of track ahead. 

In case of a train in the block section ahead, the cir- 
cuit through the electro-magnet is closed through a dif- 
ferent medium. Connected in parallel with the mag- 
net 12, is a magnet 19 which is provided with an 
armature 20. This armature also serves as a switch for 
the circuit of battery 15, but differs from armature 14 
in that it is normally held back against the attraction 
of its magnet by the tension of a strong spring. Nor- 
mally the attraction of the magnet 19 is unable to 
overcome this spring tension; but when the resistance 
in the track is short circuited by the trucks of a train, 
it develops sufficient energy to attract its armature 
and close the circuit of battery 15. We have already 
stated that resistance 13 is cut out of the circuit when- 
ever the lever 8 rides over contact rail 7; but at the 
same time the resistance 17 of the section is looped in, 
and is such as to produce practically no change in 
the flow of current. However, if the current were short 
circuited by the trucks of a car, or a locomotive, in 
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The Decay of Beachy Head. 

The seven white miles of ‘Beachy Head are fast 
crumbling away. The great chalk cliff in front of the 
lighthouse of late years has shown signs of insecur- 
ity, which in 1893 culminated in a very heavy fall, 
amounting, it is estimated, to no less than 85,000 tons 
of chalk. Again in 1896 another dislodgment occurred 
ot an estimated quantity of 89,000 tons. -By these 
serious downfalls the distance between the lighthouse 
tower and the cliff edge was reduced from 100 to 70 
feet, and there are not wanting signs that further dis- 
integration of the cliff may sooner or later take place. 
Thus has arisen the necessity for a new lighthouse, 
on a more stable and enduring site. The new light- 
house was fully described and illustrated in the Sc1- 
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New York as a Foreign City. 

In the city of New York there are only 737,477 ‘white 
persons born of native parents, or but 21.4 per cent of 
the population of the city. This statement means that 

out of every one hundred persons living within 


the municipal boundaries of New York seventy- 
eight are either foreigners, or the children of 
foreign-born parents, or colored people. New 
York, however, is not the first, but the second 
city of the country having the largest foreign- 
born population. Fall River, Mass., is first in 
that respect. Official figures show that there are 
in New York city more males under twenty-one 
years of Slavonic parentage than of any other 
people, and the number of Slavonic men more 
than twenty-one years of age exceeds that of any 
other nationality except Germans and Irish. In 
the Fourteenth Assembly District of New York 
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the block, as shown at 21 in section 4, a materially in- 
creased flow of electricity through magnet 19 would 
result, and the armature 20 would be attracted, clos- 
ing the circuit through electro-magnet 16 which would 
stop the train as described above. Provision is made 
against any breaks in the roadbed as well as against 
danger of collision, and since the parts are self-restor- 
ing, they resume their original position when the 
cause of the danger is removed, thereby indicating to 
the engineer that the section ahead is clear. 
Accidents are sometimes caused by cars on a Siding 
which have not been drawn clear of the main track, 
but project over the same. In order to prevent such 
accidents, a section of the siding immediately adjacent 
to the switch is connected by shunt wires to the main 
track circuit, so that in case a car is standing in dan- 
gerous proximity to the main track, the current will be 
short circuited through the car tracks and the train 
approaching that section would be stopped. The appar- 
atus is perfectly reliable, and no fears may be entertain- 
ed of its failure to act in an emergency; for it will 
be observed that the parts are so arranged that, unless 
everything is in perfect order, one or the other of arma- 
tures 14 and 20 will be operated to complete the circuit 
through electro-magnet 16, thus bringing the train toa 
stop. In order to make the system doubly safe, the 


County the percentage of Hebrew families with 
nine children each is six times as great as the 
Protestant percentage, while the number of He- 
brew families with no children is about one-half the 
Protestant percentage.—H. McMillen, Leslie’s Weekly. 
+O 
Ether-Air Gas, 

Descriptions have been published recently of a new 
form of artificial illuminant made by saturating air 
with the vapor of ether, and then carbureting the whole 
with benzol. Ether-air gas itself has found occasional 
use for years under the name of eth-oxygen gas, being 
employed for optical lantern work in places where the 
oil light was too weak, and coal gas not laid on. A new 
carbureter has been invented in France which is 
claimed to be specially suitable for ether. The absor- 
bent material is the fiber of a palm-like tree, which has 
an apparent specific gravity of from 0.114 to 0.122, and 
is so extremely porous that it will take up nine times 
its weight of ether, all of which is subsequently evap- 
orated into the gas. Ether itself burns with a lumin- 
ous, or even smoky flame, but when it is diluted with 
air, its vapor, as in ether-air gas, gives a blue flame, 
and, for purposes of illumination, requires either a man- 
tle or the addition of benzol vapor. According to 
Langlois, incandescent ether-air gas gives a light of 1 
Carcel-hour—about 9.5 candles—for every 6.7 grammes 
oi ether burnt; while the material will bear cooling to 
21 deg. Fah. without any of the ether condensing out, 
and without suffering any diminution 
in illuminating power. By carburet- 
ing ether-air gas with 40 or 50 
grammes of benzol per cubic meter, a 
product resembling oil gas in stability 
can be prepared. It is stated that car- 
bureted ether-air gas is almost twice 
as expensive as oil gas; but it has an 
advantage over the latter in the sim- 
plicity of the plant required, and in 
the rapidity with which a small in- 
stallation can be erected.. It may be 


noted that the introduction of this 
ether-air gas renders the term “air- 


rocking the finger 10 out of contact 
with the terminal 11. The armature 
of magnet 12 acts as a switch in a sep- 
arate circuit comprising the battery 15 and electro- 
magnet 16, and when released from the attraction of 
this magnet serves to energize the electro-magnet 16, the 
armature, 21, of which, operates the air brake valve 
lever. 

Whenever a new block section is about to be entered 
the contact at terminals 10 and 11 is broken as stated 
above, and if the track is clear, the current flows from 
the battery through lever 8, contact rail 7, rails 5, 
resistance 17, at the end of the section and back 
through rails 6, trucks 18 of the locomotive, and mag- 
net 12 to the battery. In case of an open drawbridge, 
o1 broken rail, or where wreckers attempt to wreck 
the train by tearing up the rails, as shown in section 
2 of the diagram, this flow would be interrupted, and 
the magnet 12 being de-energized would release its 
armature, thereby closing the circuit of the battery 
15 through electro-magnet. 16. The electro-magnet 
being energized, attracts its armature 21 which oper- 
ates, through lever and link connections, to shut off 
the steam, and apply the air brakes, thus automatically 


DIAGRAM OF THE AUTOMATIC TRAIN CONTROLLER SYSTEM. 


electro-magnet circuit may be arranged according to 
the small diagram at the right. This arrangement pro- 
vides an unbroken circuit when the conditions are nor- 
mal. In case of danger, however, the current is in- 
terrupted by one or the other of armatures 14 and 20, 
and the electro magnet 16 is de-energized, releasing the 
lever 21, which, thereupon, springs back and operates 
the throttle and air brakes. Should either of the bat- 
teries employed become weakened or should any of the 
parts be broken or disconnected, the engineer would be 
immediately apprised of the fact by the automatic ac- 
tion of the mechanism. The Automatic Train Control- 
ler Company has just closed contracts to equip one of 
the Eastern railroads with its machines. 
0 

Acetylene has been experimented with for signaling 
in the Germany army, with great success. Mixed with 
a certain percentage of oxygen it is said to give three 
times the light of the oxy-hydrogen lamp and can be 
plainly observed in daylight at a distance of five miles. 
This distance is trebled at night. 
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gas” as applied to air carbureted with 
petroleum spirit ambiguous; and the 
latter product must now be called “pe- 
tioleum-air gas,” or something of the kind.—Engineer. 


+8 
Galileo and the Magnetic Telegraph. 


In his dialogues on the Ptolemaic and Copernican 
cosmogonies, which first appeared in 1627, Galileo 
places in the mouth of one of his interlocutors, Sagra- 
do, the words: “You remind me of a man who wanted 
to sell to me the secret of communicating with a per- 
son two or three miles distant, by means of the sympa- 
thy of two magnetized bars. WhenI told himthat I 
would gladly buy his secret, but that I first wanted to 
see the thing proved, and that it would be sufficient for 
my purposes to communicate with him in his room 
while I was stationed in my own room, he answered 
that the operation could hardly be observed at so small 
a distance. Thereupon I dismissed him, saying that I 
had neither the desire nor the time to travel to Cairo 
or Moscow, but that if he would journey to either of 
these two places, I would gladly act as his correspon- 
dent in Venice.” 


NovemMBeErR 8, 1902. 


Electrical Notes. 

The city of San José, California, recently inaugu- 
rated its system of electrical lighting. The current is 
carried for a distance of 173 miles from a plant situ- 
ated in the very heart of the Sierra Nevada Mountains. 
The current is used not only for the purpose of illumi- 
nation, but also for driving the street cars and machin- 
ery of the various manufactories. 


According to the London Electrical Engineer, success- 
ful resulis are said to have been obtained by a Mr. 
Storey, of Lancaster, on Lake Windermere with a boat 
steered from the shore by an adaptation of wireless 
telegraphy. The experiments were conducted in pri- 
vate, and no particulars are to hand as to how Mr. 
Storey accomplished his reported achievement. It is 
stated, however, that he was able to steer the boat 
from the shore, directing it in safety in and out of a 
fleet of sloops and steam launches at their moorings. 


On October 13 a special train on the Grand Trunk 
Railway made a trip that will probably be htstorical. 
The train passed through Montreal on October 13 
bound for Portland, Me. On board a complete set of 
wireless telegraphy apparatus had. been installed for 
the purpose of experiment. Moving at a speed of sixty 
miles an hour it was possible to receive messages clear- 
ly on the train. Communication was first established 
eight miles from St. Dominique and continued uninter- 
ruptedly until the station had been left eight miles 
behiad. 


A paper was read before the British Association at 
Belfast on the electrical conductivity of certain alumi- 
nium alloys as affected by exposure to the London at- 
mosphere. The specimens exhibited were in the form 
of wire, 0.126-inch (3.2 mm.) diameter, supported on a 
wooden frame; they were exposed on the roof of a 
building for thirteen months. It is assumed that the 
observed effects are principally due to pitting at the 
surface, but exposure might also affect the structure. 
Yhe position of aluminium in the electrochemical series 
with respect to the other substances used is as follows: 
‘Al, Mn, Zn, Fe, Ni, Cu, Si. It should be expected that 
cepper, widely separated as it is, would be effective in 
the production of corrosion. This is found to be the 
case, the effect increasing with the percentage of cop- 
per. Nickel is well separated from aluminium in the 
series, and alone has considerable effect, but if alloyed 
with copper the conductivity increases slightly during 
exposures. This specimen is specially promising,.as it 
has a breaking load of 45,900 pounds, and limit of elas- 
ticity 36,600 pounds per square inch. It has a compar- 
atively low percentage extension, a high coefficient of 
expansion, and a low temperature coefficient for elec- 
tric resistance. Again, iron in the presence of nickel 
has a slightly increased conductivity. The results of 
the analysis of the different experiments before and 
after exposure are given in a table. For exposed alum- 
inium alloys it appears that copper alone should not 
be used in the afloy; the presence of equal amounts 
(about one per cent) of nickel and copper certainly re- 
duces conductivity by a small extent, but the increase 
in mechanical and the decrease in corrosive properties 
is great. 


Haber and Geipert have been investigating the con- 
ditions under which aluminium is obtained by the 
electrolytic method, and have published their results 
in the Zeitschrift f. Elektrochemie. They point out 
that no trustworthy details of the method employed 
in the various works where the metal is now produced 
have hitherto been made public. Using a small experi- 
mental fusion cell, and the ordinary lighting supply 
current of the Karlsruhe Technical Institute, they 
were able to reduce alumina without difficulty and 
to obtain as much as 230 grammes of the metal in 
one operation. The metal obtained was remarkably 
pure, one sample tested containing only 0.05 per cent 
C and 0.84 per cent Si. The mechanical tests made 
with six samples of the aluminium gave an average 
tensile strength of 21,425 pounds per square inch. 
The fused mixture used in the carbon cell contained 
33 per cent AIF,, 33 per cent NaF and 33 per cent 
Al.O., the high percentage of aluminium fluoride being 
conducive to fluidity. .The current density employed 
was about 2,800 amperes per square foot, and the 
E. M. F. varied between 7 and 10 volts. The authors, 
as the-result of their experiments, have come to the 
conclusion that the steady improvement in the ef- 
ficiency of the process as carried out in the aluminium 
works is due, not to secret modifications in the process, 
but to the more careful attention now given to the 
purity of the raw materials employed. They also 
point out that the carbon contained in the aluminium 
obtained in their experiments,,was not present in the 
combined form, and as it :was graphitic in character 
they assume that it represented.mechanically inclosed 
particles, due to the disintegration of the anode and 
cathode carbon. By remelting the aluminium it was 
possible to remove a portion of this impurity from 
the metal. The necessity of employing carbons com- 
paratively free from ash is insisted on, since any im- 
purities of the carbon used will be found in the final 
product. 
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THE INFLUENCE OF GRADES. 

Automobilists and cyclists know, of course, that more 
force is required to climb a hill than to run on a level. 
But few know just what the relation fis. When they 
consult a text-book, they generally run into a formula 
which contains ‘the sine of alpha;”’ and that usually 
finishes their investigations. I purpose to give a rule 
that is just as good, for all practical purposes, as can 
be had by using a tabie of sines, which in any case is 
not always accessible even if it would be comprehended 
by the wheelist or automobilist. 

When any vehicle runs on a level road, the amount 
of traction (that is, the amount which would be indi- 
cated by pulling through a spring balance placed be- 
tween the vehicle and the motive. power if the latter 
preceded the vehicle as in horse traction) runs on a 
good surface from 1-80th to 1-50th of the weight of the 
vehicle, according to the character of the road sur- 
face and that of the bearings, tires, etc. That is, a 
25-pound wheel would call for about half a pound of 
pull, and could be towed by a thread which would hold 
ur a weight of eight ounces; and if the road were 
good, a 40-pound tricycle could be towed by the same 
half-pound effort. 

On level stone pavements of good class it takes 1-40th 
to 1-30th of the weight of the ordinary wheeled vehicle 
tc tow it; and on macadam in bad condition 1-20th; 
that is, a 20-pound racer would here take a pound to 
tow it empty. We will say for. average road surfaces 
1-30th the weights; which would give us for a one-ton 
automobile nearly 75 pounds average. ° 

The books tell us, and with reason, that the extra 
traction on up grades increases directly as the sine of 
the angle of the grade; and refer us of course to a “‘ta- 
ble of logarithmic sines” for long fine work, or a “table 
of natural sines’” where there is not much figuring 
to do. 

That is, if we had a hill, AC, with an angle, ACB, 


4 


Lig. 


DIAGRAM SHOWING METHOD OF COMPUTING GRADES. 


counting from the level, we would have the necessary 
imcreased tractive force, compared with that on a hill, 
FC, in the same proportions as the lines, AD and FE, 
dropped “plumb” from the ends of the arcs (that is, 
from the ends of the inclined radii, also) to the hori- 
zontal radius. 
FCB, we can get these “sines’”’ for a radius, 1, from a 
table of natural sines and cipher it up that the in- 
creased traction is equal to that on a level, multiplied 
by the natural sine of the angle. 

But road grades are not reckoned by angles; they 
are counted by so much rise per mile or per hundred 
feet or other convenient standard unit—as for instance 
“1 in 100,” or “10 feet to the mile,’ or what not. Now 
this “rise” per hundred feet of horizontal distance 
corresponds exactly to the tangent of the angle of the 
grade; and the natural tangent is so near the natural 
sine that for our purposes, where the angles are small 
anyhow, we can use it to multiply by. ; 

In the second figure we have the same grades, AC 
and FC. the same radii, AC and BC: but instead of 
the sines (dropped plumb from the ends of the inclined 
,adii to the horizontal radius) we have the tangents, 
BH. BK. raised plumb from the end of the horizontal 
radius to the inclined radii produced. In both cases 
the lines, sines and tangents, start from an intersec- 
tion of one arc with a radius. : 

Now using the tangent instead of the sine, we find 
thit on any grade the amount required to tow the vehi- 
cle is equal to the original weight times the coefficient 
(this coefficient being 1-20th or 1-30th or 1-40th or 
what not. according to the grade and the condition 
of bearings, tires, etc.) plus the extra traction, which 
latter is the weight times the per cent of grade. 

If this is the case (i. e., this being the case, which 
it practically is) we have with a coefficient of 1-30th = 
3 1-3 per cent, double the traction as soon as we have 
a 3 1-3 grade, and triple where we have a 6 2-3 per cent 
grade; and when we reach an up grade of 10 feet ina 
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And if we know the angles, ACB and’ 
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hundred, four times the power is needed that would 
suffice on a level. 

For better roads, where our coefficient is 1-40th in- 
stead of 1-30th, we have for a ten per cent grade five 
times the tractive force which is necessary on a level; 
and where we have the very best roads usually attain- 
able, and run our traction on a level down to 1-60th 
the weight of the vehicle, then we need, on a 10 per 
cent up grade, 6 2-3 times as much asonthe level. The 
better the roads, the greater the proportionate bad in- 
fluence of grades. There are roads in France, and per- 
haps also in Germany, where the traction coefficient 
runs down to 1-80th; and here a 10 per cent up-grade 
calls for nine times as much power as a level! 

So, in figuring up the power required to mount a hill, 
remember that comparatively more “notching up” is 
required where the roads are good than where they 
are bad! 

ee te te are ee 
Transportation in Madagascar, 

With the completion of the road between Mahat- 
sara, on the east coast of Madagascar, aud Tanana- 
rivo, the capital, it is now possible to transport goods 
for a distance of 200 miles. To be sure, goods are 
transported not entirely upon land, but partly over 
this newly completed road, and largely by waterway 
tormed by a series of lagoons and canals. It is hoped 
that before many years have passed the roads and 
canals will give place to a railway which is to lie be- 
tween Tamatave and Tananarivo. 

In order to transport goods to the coast, Hova car- 
riers are employed to carry huge packs through the 
mountains. With the completion of a new road the 
Hova porter will be compelled to seek a new field of 
employment. Between four and five thousand porters 
usually made the trip through the mountains to the 
coast. When the new road was finished, carts imme- 
diately began to displace the Hovas. Where three 
wagons were used last January, 372 were used in 
June. 

To be sure, the cartage is still rather primitive; for 
the vehicles are hauled by men. If human power is 
used to draw these carts, the question naturally arisés, 
How is it that the Hova carriers are compelled to 
seek other employment? The reason is to be found in 
the fact that each cart, having a carrying capacity of 
750 pounds, is drawn by three men; whereas the Hova 
carrier, however strong he may be, can hardly bear 
more than 100 pounds. When oxen and mules are 
substituted for men, we may expect a reduction in 
the price of cartage transportation. 

8 
The Current Supplement, 

The current SurrLEMENT, No. 1401, opens with a con- 
tinuation of Mr. F. C. Perkins’ article on “The Berlin 
Underground and Elevated Railway.” The present in- 
stallment is just as copiously illustrated as was the 
last. The question of using oil fuel in the United States 
Navy has been fully discussed in a report prepared by 
the Bureau of Steam Engineering. The current Suv- 
PLEMENT contains the first installment of that report. 
M. Berthelet discusses researches on argon and its 
combinations. ‘Radio-Activity and the Electron The- 
ory” is the title of an interesting paper. Dr. Lor- 
enz’s operation is concisely described. “New Appar- 
atus for Short Distance Stereoscopic Photography” 
forms the subject of an exhaustive article. The French 
first-class battleship ‘“Gaulois,’ which it will be re- 
membered figured prominently during the Rocham- 
beau celebration in this country, is described and illus- 
trated. Mr. Henry Clay Weeks gives some practi- 
cal suggestions on mosquito extermination in New 
Jersey. Mr. A. Wehnelt, inventor of the interrupter 
that bears his name, discourses interestingly on the 
distribution of current at the surface of cathodes in 
vacuum tubes. The usual Selected Formule, Trade 
Notes and Recipes and consular information are also 
published. 

0 
$2,197,789,824 of Money in Circulation, 

The total stock of money of all kinds in the United 
States on September 1, as reported by the Treasury 
Department, was $2,579,306,217, being an increase of 
$67,446,684 over that on the same date last year. The 
amount in circulation was $2,197,789,824, which, based 
on an estimated population of 79,344,000, is a per 
capita of $28.55. The per capita on September 1, 
1901, was $28.18, and on the same date in 1900 was 
$26.85. 

0 
Spencer's Latest Feat. 

On the afternoon of October 20, Stanley Spencer, the 
aeronaut who recently made a succegsful trip over Lon- 
don, made an ascent at Blackpool, in Lancashire. 
After traveling about 26 miles, he descended near Pres- 
ton. There was a good breeze when he ascended. At 
about a height of 1,000 feet he made several evolutions, 
and finally sailed off in the direction in which the wind 
was blowing. Spencer almost collided with an express 
train in descending, but escaped by ramming a tree. 
No serious damage was done. 
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THE LANSING SKELETON. 

Among the subjects discussed by the International 
Congress of Americanists, held at the American Mu- 
seum of Natural History, was the antiquity of man. 
One of the exhibits was the “Lansing Man,” consisting 
of a skull and a few bones said to be at 
least eight thousand, and, perhaps, thir- (a 
ty thousand years old, found by a far- 
mer near Lansing, Kans., last Febru- 
ary. 

In the opinion of Prof. Upham, the 
Lansing skeleton offers probably the 
oldest proof of man’s presence on this 
continent; yet it is only a third, prob- 
ably only an eighth, as old as the fiint 
hatchets of St. Acheul. It has been es- 
timated that man in the Somme Valley 
and other parts of France, and in 
Southern England, made good paleo- 
lithic implements fully a hundred thou- 
sand years ago. When the earliest man 
came to America cannot probably be 
closely determined. It may have been 
during the glacial period; it may have 
been earlier. In Prof. Upham’s opinion, 
the Lansing discovery gives us much 
definite knowledge of a glacial man, 
dolichocephalic, low-browed, and prog- 
nathous, having nearly the same stature 
as our people to-day. Prof. Williston 
believes that the Lansing man was 
doubtless contemporary with the equus 
fauna, well represented in the late 
Pleistocene deposits of Kansas, which 
include extinct species of the horse, bi- 
son, mammoth and mastodon, moose, 
camels, llamas and peccaries. He was also the con- 
temporary of the late paleolithic men of Europe, 
whose advanced implements showed that they had de- 
veloped beyond the stages of primitive savagery. 

At the International Congress referred to, anthro- 
pologists, if not more cautious in their estimates than 
Prof. Upham, were at least not so enthusiastic. Dr. 
G. A. Dorsey, of the Field Columbian Museum, who 
presented the skull to the Congress, considered that 
it was that of a man fifty-five years of age, 
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THE PANTHEON EXPERIMENTS WITH FOUCAULT'S 
PENDULUM. 
Newton was the first to conceive the idea of experi- 
mentally proving the diurnal movement of the earth. 
He reasoned that as the earth revolves, all the points 
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when Foucault carried out his work. Camille Flam- 
marion was deputed to repeat the observations of the 
apparent displacement of the pendulum. The bob used 
was not that of Foucault, but that of the pendulum 
employed by Maumené at the Cathedral of Rheims. 

Its weight, however, was the same, 28 


] kilos. In order to suspend this mas- 

sive weight, a piano wire 67 meters 
long and 72 millimeters in diameter 
was employed. 

The duration of each beat of the pen- 
dulum expressed in seconds is equal to 
the square root of the length expressed 
in meters. For example, the duration 
of oscillation of a pendulum 64 meters 
in length is 8 seconds for a single beat. 
For a complete oscillation the time is 
16 seconds. Since the total length of 
the Pantheon pendulum, measured from 
the center of the bob, is 67 meters, the 
duration of a single beat is 8.2 seconds. 
A double beat would, therefore, require 
16.4 seconds. The pendulum was al- 
lowed to oscillate for several hours, the 
amplitude of its beats gradually dimin- 
ishing. 

The mechanical principle of the ex- 
periments is based on the law that the 
plane in which a pendulum oscillates 
remains fixed even though the point of 
the suspension of the pendulum be 
caused to turn. This principle can be 
pi demonstrated by means of a very sim- 


THE SKULL OF THE “LANSING MAN.” 
Variously estimated at from 8,000 to 30,000 years old. 


of its surface must have an angular velocity which in- 
creases with the distance from the ideal axis of rota- 
tion, which ceases at the poles, and which reaches its 
maximum at the equator. Asa result of the movement 
of the earth, the summit of any edifice moves from 
west to east more rapidly than its base. Hence it fol- 


lews that if a ball of lead is dropped from the top of 
a tower, preserving its initial velocity during the fall, 
it should strike the ground a little to the east of 


ple apparatus. A small pendulum is 

mounted in a frame of wood, supported 

by a table. While the pendulum is os- 
cillating the apparatus is caused to turn slowly. The 
direction of the plane of oscillation will remain the 
same. 

If a pendulum were hung over the North Pole, the 
plane of its oscillation would remain invariable de- 
spite the rotation of the suspending wire. The earth 
will turn under the bob and the plane of oscillation 
will apparently revolve once in twenty-four hours 
around the vertical, in the direction contrary to the 

true movement of the earth’s rotation; that is 


six feet in height, whose lower limbs showed 
greater development than the upper. In his 
opinion the skull was practically identical 
with the skull of the ordinary Indian of the 
plains. Dr. Hrdlicka, who has made a very 
careful investigation of the Lansing man, 
states that: “The inevitable conclusion from 
the examination which was conducted, abso- 
lutely without any prejudice or preformed 
opinion, is that the Lansing skeleton is prac- 
tically identical with the ordinary male 
skeleton of a large majority of the Mid- 
dle and Eastern States Indians. Any assump- 
tion that it is thousands of years old would 
carry with it not only the comparatively eas- 
ily acceptable assumption of so early an ex- 
istence of man on this continent, but also a 
very much farther reaching and far more 
difficult conclusion, that this man was phys- 
ically identical with the present-day Indian, and that 
his physical characteristics during all the thousands of 
years assumed as having passed since his existence, 
have undergone absolutely no important physical mod- 
ification.” 
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to say, from left to right, like the hands of a 
clock. At the South Pole the same phenome- 
non could be observed; only the plane of os- 
cillation would seem to turn in the other di- 
rection by reason of the observer’s changed 
position. It is evident that if the plane of 
oscillation seems to turn in a certain direction 
at one side of the terrestrial equator, it will 
appear to turn in the contrary direction at the 
other side. The plane of oscillation ought to 
appear immovable at the equator. There is no 
reason why it should seem to turn in one di- 
rection any more than in another, the observer 
at the equator during the twenty-four hours of 
rotation of the earth being always in the same 
position relatively to the oscillating pendulum. 


THE TABLE OVER WHICH THE PENDULUM BOB SWUNG. 


the foot of the vertical dropped from the starting 
point. 

Experiments have confirmed this idea. Benzenberg, 
“at the beginning of the nineteenth century, actually 
measured with precision the deviations which occurred 
in the interior of a 
church tower, and of 


eh 
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THE SAND-FILLED TROUGHS AND THE TABLE AS THEY APPEARED IN THE PANTHEON. 


RS Nearness: 


a mining shaft, not- 
withstanding the re- 
stricted height from 
which’ the _ bodies 
fell. Later, Léon Fou- 
cault resorted to the 
pendulum in order 
to demonstrate the 
rotation of the earth. 

It was in 1851 that 
Foucault made his 
classic experiments 
in the Pantheon at 
Paris. Unfortunate- 
ly, the coup d’état 
of December 2, 1851, 
interrupted his in- 
vestigations. It was 
determined at a re- 
cent meeting of the 
Societé Astrono- 
mique de France to 
repeat his  experi- 
ments. All that is 
left at the Pantheon 
to mark the investi- 
gations of 1851 is 
the balustrade over 
which many an ea- 
ger observer : hung 
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If we shift the scene of this experiment to 
our own latitude, the phenomenon becomes 
more complicated, because the vertical from 
the point of the wire’s suspension which, at the 
pole, is confounded with the axis of the earth, and has 
a fixed direction, now participates in the movement 
of the earth and describes a cone about that axis. 

The plane of oscillation of the free pendulum, com- 


FLAMMARION STARTING THE PENDULUM BY BURN- 
ING THE SILK STRING WHICH HOLDS IT. 
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pelled by the action of gravity to a 
pass constantly by this vertical 
cannot preserve a fixed direction 
in space; but, according to one of 
Foucault’s theories, which has 
been confirmed by rigorous com- 
putation, it will swerve the least 
possible distance at each instant 
from the direction of the previous 
instant. As a result of this prin- 
ciple, it will be found that the ap- 
parent deviation of the plane of 
oscillation relatively to the hori- 
zontal mark of its original posi- 
tion, is proportional to the sine 
of the latitude. Equal to the rota- 
tion of the earth itself at the pole, 
this deviation will gradually de- 
crease as it approaches the equa- 
tor, and will then become zero. 
We may, therefore, say with Fou- 
cault: “Even in midocean, com- 
pletely out of sight of land, a pi- 
lot, his eyes fixed on the compass, 
knows the change of direction ac- 
cidentally imparted to his ship, 
just as the inhabitant on the earth 
can create for himself, by means 
of the pendulum, a kind of compass arbitrarily di- 
rected in absolute space, the movement of which appar- 
ently reveals to him the actual movement of the earth 
which supports it.” 

This experiment is one of the most magnificent les- 
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A LAVA-BED DREDGER. 


hama by direct line to San Francisco is 4,000 miles. 
The “Korea” sailed from the Japan port on October 
18, and made the passage in ten days. 


The beautiful broken bronze statue of Hermes, found 
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DREDGING FOR GOLD. 
BY ENOS EROWN. 

Gold dredging as carried on at 
Oroville, Butte County, California, 
is as interesting to the expert as 
it has proved profitable to those 
engaged in it. The locality has 
been famous for its prolific output 
from the earliest period of gold 
mining in California. A bedrock, 
so called, underlies the entire dis- 
trict at an average depth from the 
surface of 30 feet. Below this, 
it is understood by local investi- 
gators, it is useless to penetrate. 
Theorists assert, however, that 
underlying the territory are suc- 
cessive deposits each marking suc- 
cessive stages of the river in times 
far distant. 

Over this bedrock has gradu- 
ally accumulated a heavy stratum 
of soil consisting of a base of 
gravel and bowlders surmounted 
by a layer of fertile loam. Nat- 
urally, the soil nearest the bed- 
rock is the richest in treasure. 

The soil above bedrock is the, 
deposit of Feather River, which is the largest affluent 
of the Sacramento. In its lowest stages the Feather 
never carries less than 250,000 miners’ inches of water 
a minute. At Oroville the river flows from the foot- 
hills of the Sierras through a rocky and precipitous 


A CONTINUOUS BUCKET DREDGER. 


sons of astronomy which can be given to the public; 
ic is the most convincing, practical proof which as- 
tronomical science can offer of the earth’s movement. 
By its means we can assure ourselves with our own 
eyes that we are living on a moving planet. 

The bob of Foucault’s 


at the bottom of the sea near the Island of Anticythera, 
south of Cape Matapan, in the spring of 1901, has been 
pieced together. As restored the statue is rather more 
than life-size, and the most admirable example of the 
finest Greek workmanship. 


THE GOLD-SAVING TABLES OF A CALIFORNIA DREDGER. 


cafion and with tumultuous current. The channel 
passes through an exceedingly fertile region, in an 
auriferous sense, and for ages the torrents had been 
employed in grinding from exposed quartz ledges 
minute fragments of rock, containing gold, which were 

carried along with the cur- 


pendulum used by Flam- > 


marion carried a_ point 
which, as the pendulum k 
swung, made a furrow in a 
layer of sand spread upon 
a table and contained in 
troughs at each side of the 
table. After each oscilla- 
tion the retrogradation of 
the oscillating plane could 
be observed. At Paris, the 
latitude of which is 48 de- 
grees 50 minutes, the devia- 
tion of the pendulum is 11 
degrees 17 minutes 33 sec- 
onds per sidereal hour; and 
31 hours 48 minutes are 
necessary for an entire rev- 
olution of the oscillating 
plane. 


A New Pacific Record. 
The new steamer “Korea” 
of the Pacific Mail Com- 
pany arrived at San Fran- 
cisco from Yokohama at 
noon, October 28, after hav- 
ing broken the record across 
the Pacific. The steamer 
made no stop between the 
coast of Japan and her 
home port. Her average 
speed was 470 miles a day. 
The distance from Yoko- 


Trent and only’ deposited 
when a quiet basin and still 
waters were reached. This 
happened at Oroville, where 


THE “STACKER” OF THE DREDGE “INDIANA ” PROVIDED WITH A ROBBINS CONVEYOR. 
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a broad plain of 5,000 or 
more acres spreads out in 
perfect level. Through this 
the river has meandered 
with subdued current, 
gradually depositing its 
rich sediment, until after 
ages of uninterrupted effort 
it has filled it to a depth 
of 30 feet and over, not a 
square yard of which does 
not contain gold in definite 
amounts. The basin is gen- 
erally level and the ground 
both “tight” and “loose,” 
the difference being well 
understood. “Tight” ground 
is the most difficult to han- 
dle. In different localities 
there is variation in the 
richness of the deposits. 
The gold saved is known as 
“washed river gold’ appear- 
ing in small grains and 
flakes of exceeding purity, 
realizing $18.50 and $18.60 
an ounce at the United 
States mint. 

In earlier years the dis- 
trict has not been mined to 
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any great extent though known to be rich. The ef- 
forts of individual miners being desultory and con- 
tracted owing to the difficulty of controlling the too 
copious flow of water, which was utterly beyond the 
limited mechanical ability of the placer miner to dis- 
pcse of. Bedrock, where the richest deposits lay, could 
not be exposed without some powerful mechanical aux- 
iliary to eject the overwhelming floods. Neither was 
the value of the deposits great enough to stimulate 
the expenditure of all the labor required in order to 
secure it, for the average of gold throughout the basin 
does not exceed 30 cents a cubic’ yard. 

These obstacles were effective in discouraging indi- 
vidual attempts and reluctantly the miner concluded 
that the problem was beyond his solution and one 
which could only be solved by mechanical means. 
Since then inventive genius has exercised its utmost 
efforts to overcome the difficulty, but met with no suc- 
cess until within three years past. The region is the 
grave of a hundred abortive inventions. Mining ex- 
perts who had exhaustively studied the situation agreed 
that the extraction of gold could be effected by dredg- 
ing, provided a process of the required power for work- 
ing immense masses of material containing such low 
values as here existed and at a cost that could af- 
ford a margin of profit, could be introduced, the aim 
being to construct a dredger that would excavate, 
wash, sluice, handle and discharge the waste gravel 
at a continuous and single operation, to pick up, digest 
and eject in the same movement. Experimental effort 
was exhausted on all known methods of gold dredg- 
ing with but a measure of success, and it was not until 
1898 that the difficulties were finally overcome. 

The single bucket dredger has been transformed into 
those astonishing and complete mechanical devices by 
which the riches of the Oroville district are being 
made available. To stand by these powerful machines 
and observe the ease with which great masses of soil 
containing bowlders, some weighing 100 pounds, are 
torn up from depths of 30 feet by buckets attached 
to a chain having a tensile strength of 500 tons, each 
bucket containing 4, 5 or 6 cubic feet and then car- 
ried over a gantry 19 feet 6 inches in height, where 
it is dumped into a hopper and, after being washed, 
carried into a revolving, perforated cylinder, where 
the fine dirt is dropped into the sluice boxes below and 
the coarse gravel and bowlders are passed to the con- 
veyor and automatically carried to the rear. Like the 
bucket chain which is adjustable to greater or lesser 
depths, the conveyor or tracker can deposit its load to 
a height, if necessary, of 35 feet above the ground. 

The work of the dredger never ceases, but for clean- 
ing sluice boxes. The average amount of earth handled 
is, according to the size of dredger, from 1,000 to 3,000 
cubic yards each day. The monthly capacity of the 
largest is one acre to a 30-foot depth per month. The 
cost is 5 cents for each cubic yard, and the estimated 
expense for running a dredger of the first class, $1,800 
to $2,000 a month. One of the great dredgers in use by 
the Leggett Wilcox Company was made by the Risdon 
Iron Works and is now operating in “tight” ground, 
and for that purpose is of extra strength. It will dig 
from 30 feet below to 15 feet above water level. The 
ladder consists of a heavy lattice girder with %4-inch 
side plates 3 feet deep. The bucket chain carries 32 
heavy buckets of 5-foot capacity. The main gantry 
is of steel, 19 
feet 6 inches 
high. The 
bucket belt 
dumps 12% 
buckets a min- 
ute, or 150 cu- 
bic yards an 
hour, and is 
driven by a 50 
horse power in- 
duction motor. 
The material 
is dumped into 
a steel deliv- 
ery plate 
which conveys 
it to the re- 
volving screen. 
Under the de- 
livery plates 
are three sets 
of bar griz- 
zlies. The re- 
volving screen 
is 4% feet in 
diameter and 
25 feet long, perforated with %-inch holes. The water 
supply is furnished by two centrifugal pumps, one de- 
livering 2,000 gallons a minute into the screen through 
a perforated pipe, and the other supplies water into the 
distributing box. The gold and fine material passes 
through the perforated screen into the distributing box 
and over 300 square feet of standard tables. The sand 
and small gravel is then delivered behind the dredge 
by a sluiceway. 


Scientific American 


The Bucyrus dredger, operated by the same com- 
pany, is of somewhat larger capacity, and is working 
efficiently in “loose” ground, which it handles at the 
rate of 3,000 cubic yards each 24 hours. The distinc- 
tive feature of this dredger is the close-connected bucket 
principle, and also the peculiar shape of the buckets, 
which admit of side digging. The conveyor belt is of 
rubber. The dredger is driven by a 110 horse power 
motor, and the buckets hold each 5 cubic feet. 
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FAC-SIMILE OF THE NEW UNITED STATES LETTERS 
PATENT. 


A dredger known as the Marion steam shovel has 
been introduced and is in successful operation. 

Altogether there are now fourteen of these great 
dredges operating in the Oroville basin, with six others 
under construction, which will give a dredging capacity 
of twenty, handling 35,000 cubic yards of earth daily. 

None of the dredges of this district operates in the 
river, the anti-debris laws of the State preventing. A 
lecation is selected within the tract, and upon this 
ground the hull of the dredger is built. When ready 
to launch, a small basin is excavated and filled with 
water from a local irrigating ditch. Into this miniature 
lake, of dimensions just great enough to fioat the 
dredger, it is launched, and operations begun. It there 
remains until the ground available is washed over. A 
dredger of the greatest size exhausts about twelve 
superficial acres of gold-bearing ground a year. 

The monthly profit of the larger dredgers, though 
not publicly reported, is believed to be in excess of 


$12,000. Values from the borings referred to are some- 
times less than 60 cents; the highest ever known was 
$2.71. 
————_—_—_————_o~+6 + ______—_ 

Jerusalem is supplied with water from King Solo- 
mon’s “Sealed Fountain,” seven miles south of the 
city. The water is conveyed partly through modern 
iron pipes, but partly by the old aqueduct known as 
Solomon’s Aqueduct. 
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COL. J. J. ASTOR DEDICATES HIS MARINE TURBINE PATENTS TO THE PUBLIC. 


NovEMBER 8, 1902. 


THE NEW COVER DESIGN FOR UNITED STATES 
LETTERS PATENT. 

The United States letters patent for 
granted on October 28, 1902, appeared in a new dress. 
The terms of the grant have not been changed, but the 
cover on which the grant is engrossed, bears embellish- 


inventions, 


ments of new design. To those who are familiar with 
the appearance of the old patents, the accompanying. 
fac-simile illustration will therefore be of no little in- 
terest. The new design presents a curious optical il- 
lusion. At first sight it appears as if the new cover 
were smaller than the old, although both are exactly 
the same size. The illusion is doubtless created by the 
ornamental border. 
Ce ee 


COL. J. J. ASTOR DEDICATES HIS MARINE TURBINE 
PATENTS TO THE PUBLIC. 
To the Editor of the ScrENTIFIC AMERICAN: 

All my patents on marine turbines having been 
granted, I hereby dedicate them to the public, in the 
hope that the development of the ideal turbine may 
be hastened thereby. 

The turbine is shaped like a funnel, and com- 
prises an outer shell or drum and an inner shaft 
running axially through it, these parts being relatively 
rotatable and each having oppositely set spiral blades. 
The steam is admitted into the outer shell at the small 
end and passes through the turbine, expanding into 
the large end of the shell and acting on the spiral 
blades to rotate the shell and shaft simultaneously 
and in opposite directions. By allowing both the inner’ 
turbine and the outer case to revolve, the speed neces- 
sary to insure efficiency, which in ordinary turbines 
is often inconveniently high, is cut in half. As a re- 
sult of this construction the weight is reduced practic- 
ally fifty per cent. 

By passing the inner solid shaft through the outer 
hollow shaft or drum, the structural advantage of 
running both through the sternpost of the ship is oo- 
tained, this being the strongest part. Moreover, the 
shafts are incased and protected for almost their en- 
tire length without changing the shape of the hull. 
Retaining all the advantages of twin screws, the pro- 
pellers are little exposed to danger in docking as in a 
ship with a single screw. 

Since both propellers revolve on the same axis, in 
opposite directions, but little power is wasted in im- 
parting a rotary motion to the water, for after the 
passage of the ship the water is left entirely dead ex- 
cept for the necessary reaction resulting from driving 
the ship ahead. 

To sum up, the following appear to me the principal 
advantages: 1, reduced weight; 2, higher steam effi- 
ciency; 3, higher mechanical efficiency, by reason of 
the reduced size enabling the parts to be fitted more 
perfectly, permitting the diminution of friction and 
also the reduction of the leakage loss; 4, such a 
turbine would 
seem to be par- 
ticularly suit- 
able in central 
station work 
for generat-- 
ing electricity, 
in which case 
the field and 
armature may 
be driven in 
opposite direc- 
tions. This 
would im- 
prove the effi- 
ciency of the 
dynamo and 
increase its 
output for 2 
given weight. 
This principle 
is obviously 
also applicable 
to gas engines. 

Further par- 
ticulars an@d 
details concern- 
ing pumps, condenser, etc., may be obtained from 
the Patent Office at Washington by ordering a copy 
of patent No. 690,821, granted to me on marine 
turbines, or from the office of the ScIENTIFIC AMERI- 
cAN, 361 Broadway, N. Y. city, through which agency 
I obtained my patents. 

The French patent is dated September 28, 1901; the 
English patent, October 1, 1901. 


New York, November 1, 1902. J. J. ASTOR. 
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ODDITIES IN INVENTIONS. 

DETACHABLE CHAIN-LINK.—Instead of sending a 
broken chain to a blacksmith to be repaired, and 
thereby losing much time, William H. Baker believes 
it would be a good idea to use a detachable link, which 
can be used to splice the broken chain. 


The loop ot 


A DETACHABLE LINK. 


steel comprising the link is not closed at the ends. 
A fixed opening is left for the insertion of another 
link. The ends of the loop are threaded. Upon one 
of the ends a sleeve is mounted which can be screwed 
on the other end so as to close the opening in the 
link. 

A Curuinc-IRoN HEATER.—An inventor who lives in 
Kansas City will probably,earn the gratitude of every 
woman who uses a curling-iron. It is a common prac- 
tice to hold the iron in a gas flame until it becomes 
hot. That takes time; and the arm grows tired. 


A GAS-HEATER FOR CURLING-IRONS. 


This inventor has, therefore, devised a gas-heater 
which can be slipped over a jet. The gas-heater com- 
prises a gooseneck pipe with a long, horizontal end, 
provided with burner apertures. The curling iron 
is thrust ina tube over the burners and thus heated. 
ELEcTRIC SOLDERING IRon.—Electrically-heated irons 
have been made in a number of ways, but that de- 
vised by Henry Geisenhoener and Tycho Van Aller 
and made by the General Electric Company, of 
Schenectady, N. Y., seems to embody noteworthy im- 
provements. The point of the iron is provided with 
a shank, which is surrounded with a coil of small 


AN ELECTRIC SOLDERING IRON. 


wire, the turns being insulated from each other and . 


from the shank by an interposed coil of insulating 
material wound back and forth between two concentrie 
layers of wire. This structure forms an open net- 
work of wire and insulation through which air can 
circulate freely, so that when the coil is heated by 
its resistance to a current of electricity, the heat 
readily reaches the shank of the soldering iron. An 
inclosing insulated jacket prevents undue radiation 
of the heat. 

BIcycLE FAN AND SHADE.—A combined fan and can- 
opy is a device which has recently been invented 
especially for the use of bicycle riders. The canopy 
is made in the form of an ordinary umbrella, and is 
provided with a number of blades. As the bicyclist 
spins along, the wind will strike the blades and rotate 
the umbrella-like canopy. Thus the rider is both 


/ 


A BICYCLE UMBRELLA-FAN, 
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cooled and protected from the sun. The canopy is 
carried by a frame which can be attached to the bi- 
cycle in the manner shown. The frame can be readily 
taken apart. 

TACKLE-BLock Hoist.—An automatic grip for tackle- 
block hoists is the subject of an 
invention which presents inter- 
esting mechanical features. The 
frame of the hoist is composed 
of two rectangular members, 
and another member’ which 
comprises only the vertical arm. 
A pulley pivot connects these 
members. AS many members 
can be employed as desired, this 
being determined by the num- 
ber of pulleys employed in the 
hoist. A cam is_ pivoted _ be- 
tween the horizontal arms, and 
the several members are separ- 
ated by the pulleys and secured 
together to the top in any suit- 
able way. Normally the cam 
hangs away from contact with 
the rope. The angular frame is 
maintained in the required posi- 
tion by the weight of the tackle- 
block suspended from the rope. 
One end of this rope is free to 
engage the cam and is held by 
the operator, while the other end 
is secured to a hoox or some 
portion of the tackle-block. 
When it is desired to release the 


TACKLE-BLOCK 
HOIST. 


weight, the rope is swung in and held vertically to. 


release the cam, thereby allowing the rope to run 
free, the cam swinging out from the pulley. 

A Liquip ScaLe.—If a tradesman wants to know 
the weight of a liquid which he is selling, he has 
but to provide himself 
with a bucket for which 
William Buschmann, a 
New Jersey inventor, has 
obtained a United States 


patent. The bail of the 
bucket is provided with a 
central opening through 


which an index rod pene- 
trates. A spring engages 
the lower end of the rod 
and a portion of the re- 
ceptacle, while a suspend- 
ing device is connected 
with the index rod above 
the bail, the index rod 
having openings which 
the inventor calls “tactile 
indices.” By means of 
these openings the quan- 
tity by weight of the 
liquid in the bucket can 
be determined according as the one or the other of 
the openings registers with the bail where the index 
rod penetrates it. The openings are provided especial- 
ly to enable measurement by feeling the rod with the 
fingers, a feature of particular importance if the bucket 
is filled in a dark cellar. 

MECHANICAL Toy.—A cheap and simple toy which 
is designed to afford instruction and amusement 
to children has recently been invented by Mr. 
Honrath, of 5 West End Avenue, New York 
city. The device comprises a number of toy ani- 
mals contained within a casing having a doorway 
through which the animals may be arbitrarily 
brought to view. A vertical shaft is mounted cen- 
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A WEIGHING BUCKET. 


trally in the casing. The lower end of this shaft has a 
foot-piece which is housed within a cavity in the bot- 
tom plate. 


The upper portion of the shaft passes 


MECHANICAL TOY. 


through a boss in the top plate and is bent to form a 
crank. The boss referred to serves to prevent the crank 
from rubbing on the top plate of the casing. On the 
shaft are one or more hubs from which a series ofr 
arms project radially. Hach arm is equipped with a 
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sleeve slidably mounted thereon, and on these sleeves 
the toy animals or objects are fastened. These ob- 
jects may be made of sheet metal, papier mache or 
any other suitable material, and they are so located as 
to project through the doorway in.the casing when de- 
sired. The objects are prevented from turning on the 
radial arms by stop pieces securea to these arms and 
projecting through slots in the sleeves. The stop 
pieces serve to limit radial movement of the sleeves, 
so that the objects cannot be entirely withdrawn. In 
using the toy the crank is turned to impart rotary mo- 
tion to these objects which, by reason of their rapid 
movement, will not be visible through the doorway. 
When the parts come to rest one of the objects will 
be opposite the doorway, and by tilting the casing this 
will slide down into view. This action can be re- 
peated at will and the probabilities are that no animal 
will present itself at the gateway twice in succession, 
so that the varying forms which the occupant of this 
mysterious box seemingly assumes will prove of great 
interest to the children. 


—_—_— SOO oOo 
Brief Notes Concerning Patents, 

General Crozier was formally installed as the head 
of the Bureau of Ordnance on June 28, after a long 
struggle made against his appointment to the place. 
The opposition was based on the fact that he is the 
inventor of a large number of mechanisms designed 
for army use, and as the head of this branch of the 
service he would be called upon to pass on innumerable 
other devices, and the claim was made that under the 
circumstances he would not be able to give an un- 
biased judgment. This objection was largely removed 
by displacing him from the Board of Ordnance and 
Fortifications. 


A new car coupling is being tried on the line 
from Berlin to Oranienburg, which has for its object 
to lessen the space between the cars. With this sys- 
tem, the distance has been reduced to 20 centimeters 
(7.8 inches). The buffers are the same as in the old 
cars, but the springs, which are a little shorter than 
before, are built into the cars, thus making the shorter 
couplings possible. The question has been raised if 
the shortening of the couplings will not bring about an 
increase of danger from collisions. Careful trials, 
however, have proved that this is not the case, as the 
effect of the buffers remains the same as in the old 
system. 


A Swedish engineer, Mr. T. F. Malmros, has invented 
a lubricator for oiling piston-rods, cylinders, an. 
guides on locomotives. By introducing the intermixed 
oil and steam, coming from the central steam-lubricat- 
ing apparatus, through glandular bushings expressly 
constructed for this purpose, the invention has effected 
a good and economical lubrication of packings ani 
rods, as well as of the cylinders and guides. The 
system has for five years been tested on the engines 
of the fastest train in Sweden, with such good results 
that all locomotives of the State railroads will be pro- 
vided with it. This seems to be a revival of the old: 
lantern brass used in the Cornish engine. 


Herman O. Moritz, of No. 473 Fifth Avenue, Brook- 
lyn, the inventor of a device called the aerial tobozg- 
gan, was killed at Coney Island on June 12 while get- 
ting his toboggan slide in shape for operation. He 
had secured a patent on the thing with some difficulty 
and commenced the construction of the first one about 
three years ago, but until recently he was refused 
permission to operate it because of the danger. Dur- 
ing the past spring, however, he modified the plans to 
such an extent that the building commissioners gave 
him the desired consent and preparations were being 
made to send the first car over the slide when it 
slipped from the chains which were holding it and 
started off ‘wild.’ The inventor was standing at the 
foot of the incline, and the car struck him with such 
force as to hurl him a great distance and injured him 
so seriously that he soon died. 


Commissioner of Patents Allen said in a recent 
interview that the number of patents granted during 
the present year would be greater than that of any 
previous year, by far. This great increase in the num- 
ber of patents granted always takes place at such 
times as the present, when prosperity prevails, and 
the receipts of this department of the government 
are said accurately to reflect the condition of the 
money market. The previous experience of the pres- 
ent Commissioner as a patent lawyer made him thor- 
oughly familiar with the former shortcomings of the 
department, so that during his administration he has 
been enabled to remedy a great many of them. The 
system of the bureau has been bettered, to such an 
if appealed immediately 
from one examiner to another, may be tried and 
passed up by the three tribunals of the department 
within sixty days from the time of the institution of 
the original contest. “This,’ says the Commissioner, 
“is faster than the attorneys generally wish.” Out of 
all the applications last year, one in fifteen hundred 
was carried to the District Court of Appraisers, 
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| Legal Notes. | 


PROPERTY IN A NaME.—The selection of a suitable 
title for a business is a matter of no small difficulty, 
for the reason that many conflicting interests must 
often be considered and that the good-will which at- 
taches to the name of a firm of long standing is not to 
be weighed lightly. A frequent cause of trouble be- 
tween firms carrying on the same trade is the adoption 
of similar trade names. It is a matter of common 
knowledge that if one trader adopts the name of an- 
other a court will presume that he has done so for a 
sinister motive. But there are other forms of this 
piracy which demand much closer investigation. In 
a recent number of Engineering, these various forms 
have been classified and shrewdly analyzed from the 
standpoint of British law. The classes include, (a), 
cases of a person using his own name, which happens 
to be the same as that of some firm doing a similar 
business; (b), the cases of a firm’ taking in a partner 
whose name when added to that of an existing firm 
gives rise to confusion; and (c), the case of a firm 
adopting a title similar to, but still substantially differ- 
ent from that of a trade rival. 

A case which comes under the first head is that of 
Aerators, Ltd., against Automatic Aerator Patents, 
Ltd. The plaintiff company, who ave the proprietors 
of the well-known “Sparklets,” sought to restrain the 
defendants from using the name Automatic Aerator 
Patents, Ltd., on the ground that it so nearly resembled 
its own name as to be calculated to deceive. An in- 
junction to restrain the use of the defendant company’s 
name was refused, for the reason that, giving words 
thcir ordinary meaning, no one was likely to be de- 
ceived. Further, it was not competent for any com- 
pany or person to claim the sole proprietorship of any 
words in common use. Perhaps still clearer was the 
case of Holloway vs. Holloway. The defendant Henry 
Holloway commenced selling pills as H. Holloway’s 
pills in boxes similar to those of the plaintiff, Thomas 
Holloway, intending to pass off his pills as the plain- 
tiff’s. He was restrained by injunction. Again, where 
a man named Day, having obtained the authority of 
one Martin to use his name, set up in business as Day 
& Martin and sold blacking in bottles with labels simi- 
lar to those of the well-known firm. He was restrained 
by injunction. These cases illustrate the proposition 
that fraud vitiates everything. 

In the absence of fraud, however, a man may use 
his own name in his own business, no matter what may 
be the consequences to his neighbors. The case of Tur- 
ton vs. Turton is regarded in England as a leading au- 
thority in support of this proposition. The plaintiff had 
for many years carried on the business of steel manu- 
facture in Sheffield, under the title of Thomas Tur- 
ton & Sons. The defendants were. John Turton and 
his two sons. John Turton had commenced a business 
very similar to that of the plaintiff’s in partnership 
with one Lawton, under the name of Turton & Lawton. 
After a few years Lawton retired, and the sons of 
John Turton entered into partnership with their father 
under the firm name of John Turton & Sons. When 
the case came up on appeal the court held that the de- 
fendant did nothing in the way of his trade which 
tended to give another meaning to the name in which 
hc: carried on his business, or which could give any 
other meaning to it, than the mere fact that he did 
carry on his business and was in partnership with his 
sons. The-plaintiffs had no right to say a man may not 
use his own name. In this country the court would 
undoubtedly inquire whether the pubiic suffered by the 
similarity in names; whether it bought the goods of 
one man under the supposition that it was buying the 
goods of the other. 

The next question to consider is whether a trader has 
the right to use a particular title in describing goods 
acquired by him. In dealing with this question it is 
necessary to point out the difference between a trade- 
mark and a trade name. A trade-mark is invented and 
assumed by a man for the purpose of selling his goods, 
and there is no necessity for anybody else putting that 
mark upon other goods, unless the mark is meant to 
identify them in such a way as to represent that they 
are the goods of somebody else whose goods are identi- 
fied in the same way. With regard to a trade title it 
is a question of degree; that is to say, the court has 
to decide whether by a particular course of dealing a 
man has acquired the right to monopolize the use of 
a particular word or phrase. Thus, in one case it was 
held that there was no monopoly in the use of the 
word “magnolia” as applied to metal, as it had become 
well-known in the trade as a substance peculiarly 
adapted for bearings in machinery. In this country 
it is held that where a trade name is so intimately iden- 
tified with the object to which it is applied, that the 
object cannot be readily identified without it, the pub- 
lic aequirés the right to use it, after the usual statu- 
tory conditions have been fulfilled. Where a brewer 
had: manufactured ale at Stone for a number of years 
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so that his ale became known as Stone ale, an injunc- 
tion was granted to restrain the defendant, who had 
only recently come to the town, from selling ale under 
the appellation of Stone ale or Montgomery Stone ale. 
In cases between trade rivals, the plaintiff, as a gen- 
eral rule argues: “I complain that you have passed 
off your goods as mine, which they are not;” or “You 
are passing off my goods as yours, which they are not.” 
The English and American courts are inclined to pre- 
vent both forms of piracy. The case of Bullivant vs. 
Wright illustrates what ‘kind of passing off will be 
restrained. ‘The plaintiffs were wire-rope manufactur- 
ers and contractors for aerial tramways and cable- 
ways. The defendants, who were also wire-rope manu- 
facturers, published a trade catalogue, which contained 
two diagrams or pictures of aerial cable-ways, which 
had been designed and erected some years before by the 
plaintiffs’ predecessors in title. The plaintiffs alleged 
that the publication of these diagrams by the defend- 
ants in their catalogue, was a representation that the 
same had been erected by the defendants. They 
claimed an injunction to restrain the further publica- 
tion of the catalogue, and an order for the delivery 
of all the catalogues in existence. As a matter of fact, 
what the defendants had done was to supply new wire 
cables as they were required during several years. Mr. 
Justice Kekewich, in the course of his judgment, said: 
“No reasonable man, seeing these pictures in a book 
of this kind, wouid have any doubts that the defend- 
ants intended it to be understood that they had erected 
the tramway. It is as distinct a representation to that 
effect as if it had been expressed in plain language. 
If it is proved to the satisfaction of the court 
in a case of this kind that the defendants did in truth 
say that the plaintiffs’ goods were theirs, I think that, 
as between rivals in trade, the court would be justified 
in drawing the inference that the wide circulation of 
such a statement would necessarily damage the plain- 
tiffs quite as much as in the ordinary case of the pass- 
ing off of goods.’”’ These observations seem to show 
that if the plaintiffs had been able to prove that had 
they themselves erected the cable-way they would have 
had judgment; but the case was decided against them 
on another point. We may draw the following conclu- 
sions: That if Jones sells or advertises boots and 
shoes manufactured by himself in such a way as to 
make the public believe they are Brown’s, and so ob- 
tain the benefit of Brown’s good name, he may be re- 
strained by injunction. 


ForeigN PuBLICATIONS AND THE UNITED STATUS 
Coryricutr Law.—The Chicago Tribune, by agreement 
with the London Times, secured for use in the Tri- 
bune’s columns the war news especially gathered by 
the Times, and its editorial comments thereon. The 
Times released its copyright of such articles as the 
Tribune’s correspondent might choose to forward to 
his paper, the ‘Tribune undertaking to copyright its 
daily edition simultaneously with the Times. On the 
other hand, the London correspondent of the Associ- 
ated Press, buying the Times as it appeared upon the 
streets, selected such items as they wished and for- 
warded them to America. This news the Tribune 
strove to restrain the Associated Press from using, 
and asked damages in the sum of $100,000. The case 
(Tribune Company of Chicago vs. the Associated 
Press, 116 Fed. Rep., 126) was heard on bill and 
answer. 

The questions raised are important and novel, in- 
volving on the one hand the rights of the Tribune 
Company to the fruits of its enterprise and expendi- 
ture under its contract arrangement with the Times, 
and on the other hand, the rights of the public to news 
published in the leading English newspaper. The 
solution of the problem depends upon the construc- 
tion of the copyright statutes of the United States, 
and not upon the common law rights of literary prop- 
erty. Literary property is protected at common law 
to the extent only of possession and use of the manu- 
script and its first publication by the owner. With 
voluntary publication the exclusive right is determined 
at common law, and the statutory copyright is the sole 
dependence of the owner for a monopoly in the future 
publication. Unless the United States statute were 
applicable to protect the Tribune’s jublications in 
question, clearly the motion for an injunction would 
fail. 

The copyright is obtained by depositing in the post 
effice in Chicago on the evening before publication the 
general title of the newspaper, with serial number and 
date, and by like deposit, immediately after publiva- 
tion, of copies of the completed paper. addressed to 
the Librarian of Congress, and followed by registra- 
tion and certificates in due course. No special matter 
is thereby indicated as subject to copyright, but the 
newspaper is entered as an entirety. It has been he!d 
in the United States courts that sueh a general copy- 
right cannot with any propriety be applied to a work 
of so fluctuating and fugitive a form as a newspaper. 
Whatever this rule may be with reference to original 
matter published in a newspaper, it is certain there 
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can be no general copyright of a newspaper composed 
in a large part of matter not entitled to protection. 

Aside from this view affecting the validity of the 
copyright, on the showing that the defendant obtained 
its matter for publication directly from the London 
Times, and without knowledge or notice of any selec- 
tion from the complainant, the statute, in the court’s 
epinion, was not applicable unless through the con- 
tract rights of the Tribune, which operated to exclude 
from géneral publication all cablegrams and editorials 
appearing in the London Times. The contract gave 
to the Tribune the right to publish in America such 
cablegrams and editorials as it chose “to telegraph 
to America from the Times,” and the Times abandoned 
in favor of the Tribune “any copyright in those tele- 
grams so far as publication is America is concerned.” 
The optional rights acquired by the Tribune extended 
to all cablegrams appearing in the Times, although the 
purported surrender for copyrights related to the ex- 
tracts only. After the Tribune had both made ana 
published its selections, no means were open to the 
public to ascertain the portion thus excluded from 
use. Many of the cablegrams in the Times, more- 
over, were not its exclusive property. Since the ex- 
clusive right of publication at common law terminated 
with the publication in London, the court held that no 
protection existed beyond that specially given by the 
statute. Before the amendment authorizing copyright 
in America on foreign publications under prescribed 
conditions where the publication is simultaneous, such 
foreign property right was left unprotected. Under 
the amendment general -rights may be vested either 
in the Times or in the Tribune through contract, to 
copyright any editorials as special matter. The court 
was satisfied that the right could be exercised only 
for matter distinctly set aside for the purpose and so 
distinguished in the publication, and that publica- 
tion in this country must be substantially identical 
with that in the foreign country to bring it within the 
intent of the statute. 

This decision is of supreme importance to publishers, 
for it reiterates in decided terms the opinion formerly 
expressed in the United States courts that there can 
be no general copyright as an entirety of a daily 
newspaper which is composed in a large part of matter 
not entitled to protection. 


IMPROVEMENT AND INVENTION.—That all improve- 
ments are not necessarily inventions is clearly brought 
out in the case of Galvin vs. the City of Grand Rapids, 
recently decided in the Circuit Court of Appeals for 
the Sixth Circuit (115 Fed. Rep. 511) in favor of the 
defendant, who had won in the lower court. Judge 
Jay, in delivering the opinion of the court, stated 
that an improvement of a patent combination, which 
consists merely in carrying forward the old idea by 
a mechanical change in the form of one of the ele- 
ments so as to produce a better result, but without 
changing the mode of operation, does not amount to 
patentable invention. The case under discussion in- 
volved the validity of the Lynch patent for a valve 
embodying an improvement on the valve of the Galvin 
patent. The Lynch patent was held void for lack of 
invention because it merely changed the form of 
certain wedges employed to close the disks. The im- 
provement was one involving mechanical skill only. 


Ir is said to Dr. Winkler, a lawyer of Lucerne, Swit- 
zerland, belongs the honor of having settled what is 
probably the longest lawsuit in the history of any 
country. Since 1370 a boundary dispute has been 
going on between Hungary and Galicia. The area in 
dispute is a tract of land about seventy miles south of 
Cracow, owned partly by Prince Hohenlohe, a German, 
and Count Zamoyski, an exiled Polish noble from 
Posen. This dispute of 500 years duration has led 
to much bitter feeling in the neighborhood, as both 
Hungarians and Poles have hotly contested the ques- 
tion and loudly asserted their claims. The arbitrator 
has decided in favor of the Galician claim, and allows 
Hungary only twenty acres to straighten her boundary. 


LIMITATION OF THE StursECT OF DESIGN PATENTS.— 
The well-known rule that a design patent cannot be 
sustained on the ground that the article has mechan- 
ical utility, but that to be valid it must relate to a 
matter of ornament and have an esthetic value, was 
once more enunciated in the case of Eaton vs. Lewis 
(115 Fed. Rep. 635). In accordance with this princi- 
ple it was held that a fastening for machinery belts 
is not an appropriate subject for a design patent. 


ANTICIPATION.—The Davidsen patent for improve- 
ments in tubular ball mills for pulverization of various 
materials was rejected seven times on references to 
prior patents, notably the British patent to Redfern, 
and was finally granted on an amendment to the 
claim with expressed reluctance. The United States 
Circuit Court of Appeals has just declared it void for 
anticipation and dismissed a bill filed to restrain an 
infringement. 
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-RECENTLY PATENTED INVENTIONS. 
Engineering {mprovements, 
ROTARY ENGINE.—-C. E. SHUMWay, Albion, 
Mich. Mr. Shumway is the inventor of im- 
provements in rotary engines operated by steam 


pressure. Certain novel details are provided 
in this engine whereby the construction of 
the same is simplified. The parts are so 


arranged as not to be liable to get out of 
order. 

FLUID-PRESSURE BRAKE.—'T. J. Leavo, 
Chanute, Kans. The invention relates to fluid 
pressure brakes on a train having two or more 
engineers. Certain improvements are pro- 
vided whereby the engineer ‘of the first or lead- 
ing engine has complete control of the entire 
brake mechanism of the train, and by the air 
brakes and main reservoirs and pumps of both 
engines are used to furnish the compressed 
air‘for the auxiliary reservoirs. The parts are 
controlled without requiring any attention on 
the part of the engineer of the second en- 
gine. 

BOILER-PIPE CLEANER.—J. Hl. WILLIAMS, 
Wilson, Kans. In steam boilers the water pipe 
that connects the water space of the boiler 
with the lower part of the water column and 
water gage, is very liable to become choked 
with sediment and scale, because the water in 
this pipe is free from violent ebullition. When 
so choked up it is liable to make the water 
level in the glass different from that in the 
boiler, and by so falsely indicating the amount 


of water in the boiler, might lead to a dis- 
astrous explosion. The object of this inven- 
tion is to provide means for overcoming this 
difficulty. 

Hardware. 

SAW-SET.—O. R. JoHNson, Escanaba, Mich. 
An improvement in saw-sets is provided by 
this invention which consists of a convenient 
hand tool by means of which, in one opera- 
tion two teeth may be set in opposite direc- 


tions, thus reducing the length of time required 
for setting the saw and assuring a uniform set. 
The device can be quickly adjusted to saws of 
different sizes. 

FENCE-WIRE FASTENER. 
Spokane, Wash. ‘The fastener provided in this 
invention has a _ peculiar construction, espe- 
cially adapted for uniting crossing wires in 
wire fences. The device is adapted to co-op- 
erate with the bends of the wires at the point 
of intersection to hold the wires in proper posi- 
tion, and in such manner that the clamp or 
fastener will be retained against any tendency 
to displacement. 

NUT-LOCK.—BL. R. Swokps, 
‘The object of the invention is to provide an 
improved nut-lock designed for use on bolts 
for rails, fishplates, locks and other parts of 
machines and devices. The nut-lock is simple 
and durable in construction, anc is arranged 
to permit of screwing up the nut to the desired 
degree and then securing it against accidental 
unscrewing. 

OYSTER-TONGS.—C. 


—G. W. Wrist, 


Ottawa, 111. 


Kk. and W. TT. SHaw. 
Bellport, N. Y. These inventors provided im- 
proved oyster tongs which are arranged for 
loosening, gathering, and securely holding the 
oysters without requiring undue physical ex- 
ertion on the part of the operator when dredg- 
ing for the oysters. The construction permits 
convenient and quick repair of any of the 
parts. 

CAN-OVPENER.—I. StpMan, Pomona, N. Y. 
An improved device is herein provided for 
cutting the ends from metal cans. The de- 


vice has a simple construction by means of 
which the ends or top of the can may be 
quickly cut out and the edge of the metal 


turned or crimped to form a smooth surface 
not liable to scratch a person’s fingers. 


Mechanical Devices. 

PEARL-BUTTON-TURNING MACHINE. 
J. Looe, Brooklyn, N. Y. Mr. Loog is the in- 
ventor of a machine for turning pearl buttons 
which is arranged to permit of turning the face 
of a button the desired depth, according to 
the thickness of the stock to be treated, and 
without removing the tool from the tool-rest. 

WASHING-MACHINE. — H. J. 
Fostoria, Ohio. An improvement in washing 
machines is provided by this invention. The 
articles to be washed are drawn between re- 
volving rollers, one of which rollers has also 
a longitudinal reciprocating movement to ac- 
complish the necessary rubbing of the goods. 
The invention provides improvements) on a 
machine of this class whereby the results above 
specified are accomplished in a more efficient 
manner. 

HEMMING ATTACHMENT 
MACHINES.—THomMas EF. DENNISON, 
Marcy Avenue, Brooklyn, N. Y. Mr. 
is the inventor of an improved attachment for 
sewing machines adapted for making a hem on 
linen, silk or cotton goods, handkerchiefs, gar- 
ments, and the like. Means are provided for 
adjusting the device so that the hem imay be 
of different widths, ranging from about an 
eighth of an inch upward. The construction 
of the scroll is such that if may be readily and 


LocKHART, 


FOR SEWING 


quickly adiusted to goods of different thick- 
nesses. ‘The attachment is very simple and of: 
a convenient size to operate and (to apply to a 
machine. 

LINOTYPE-LEADER.—B. Cur and A. O. 
WILson, Lincoln, Neb. This Invention forms ' 


no part of a machine for producing linotypes. ! 


251) 
Dennison | 


It is a separate and distinct machine adapted 
to support stored slugs and lea@s in separate 
quantities with mechanism opetated to feed 
first one, then the othér to a common galley 
or hopper in interlaid position. 


Rallway Improvements, 


ATTACHMENT FOR RAILWAY 
TANKS.—R. T. CUMMINGS and W. W. WxKuFF, 
Maysville, Ky. Water tanks for supplying 
water to locomotive tenders are usually pro- 
vided with a delivery pipe which is attached 
and hinged in such manner as to be adapted 
to swing in a vertical plane, but not for 
movement parallel to the track. Consequently 
the locomotive must be stopped on the track 
in such position that the inlet opening of the 
tender will be exactly opposite this delivery 
pipe. This is often a matter of considerable 
difficulty, and in order to avoid this objection 
Messrs. Cummings and Wykoff have invented 
an apparatus so constructed as to allow con- 
siderable range of movement of the delivery 
pipe parallel to the pipe. 


SWITCH.--A. E. James, Natchez, Miss. 
In this invention Mr, James provides a novel 
construction whereby the switch tongue will 
be held normally in one position by means of 
a spring, so it can yield from such _ position 
to permit the cars to pass in one direction. 
The switch tongue is thus mace automatic and 
delay incident to the operation of the switch 
point by the Motorman is thus avoided. 


WATER- 


Vehicles and Their Accessories. 

COMBINED HUB SPINDLE AND THIMBLE. 
—S. Grecory, Trinidad, Colo. The purpose of 
this invention is to provide a combination of 
hub spindle and thimble which will insure a 
hub remaining and properly turning upon the 
spindle in the presence of a lubricant until 
purposely removed, and which will prevent un- 


due lateral movement of the hub or undue 
wear and tear upon the spindle and hub- 
thimble. 


SECURING-ROD FOR END-GATES.—Il. M. 
McGrew. Vickrell, Neb. Means are provided 
in this invention for detachably securing in 
place the rear end gate of a wagon body. The 
invention comprises certain novel details of 
construction for a securing rod that adapt it 
for every convenient application and removal 
and afford means for adjusting the length of 
the rod to conform with the width of the 
wagon body it is applied upon. 

WAGON-BODY  LIFTER.—C. W. Nann. 
Charleston, Mo. Mr. Nabb herein provides an 
improvement in  wagon-body _ lifters. The 
novel construction employed is adapted to lift 
the wagon body and subsequently to lift the 
running gear. The several devices provided 
are in such form and arrangement that almost 
all of them can be made by a farmer from 
the timber at hand, thus avoiding the expense 
and inconvenience of securing the best timber. 


Miscellaneous, 


HOLDER FOR PEGS FOR STRINGED MUS 
ICAL INSTRUMENTS.—-S. A. Greco, Sedalia, 
Mo. This invention relates to improvements 
in devices for holding and ‘regulating the fric- 
tion of pegs for musical instruments, such, for 
instance, as violins, cellos and the like. The 
holding device may be readily attached to a 
peg and will not scratch or mar the varnish 
on the peg box. The device is adapted to 
firmly hold the pegs from turning or slipping 
under the strain of the string's. 


BOX.—-U. L. AVERILL, Piermont, N. H. This 
improved box is adapted to receive and protect 
butter especially during transportation. The 
box has an economic form made in hinged sec- 
tions, which when open will expose the top 
and a portion of the sides of the contents of 
the box, enabling the contents to be inspected. 
Means are provided on the box by which the 
butter may be cut. and a handle is employed 
which serves as a lock for the box when closed. 


BROODER.—M. 
Y. The invention 
sheltering young chickens, 
which have been hatched 
bators. The construction embodies various 
novel features by which the brooder may be 
more effectively and uniformly heated with- 
out in any way interfering with its proper ven- 
tilation. 

ITAY-CAP.—G. W. Stmons. Posey, 
Simons’ invention consists in peculiar fasten- 
ing means whereby a series of boards may be 
secured together in a way especially adapted 


J. MAvEs, Springvalley, 
provides an 


N. 
apparatus for 
particularly those 
by means of incu- 


Il. Ma. 


; to form hay-caps, as also roof and other cover- 


ings. In carrying out the invention Mr, 
Simons employs a series of boards of desired 
length and thickness, and arranges them with 
lapping edges adapted to be screwed by tasten- 
ing links. 


DIVING APPARATUS.—FE. B. Perrin. New 
York, N. Y. The diving apparatus which is 
provided in this invention is adapted for 
deep-sea diving. withstanding the pressure of 
deep water without detracting from the com- 
parative comfort of the diver. The invention 
also provides perfectly articulating water and 
air tight joints at the connections of the hip, 
body, and leg sections, and the knee, ankle and 
elbow sections. Thus affording the diver in a 


heavy suit the greatest freedom of action. 


NovTe.—Copies of any of tbese patents will be 
ifurnished by Minn & Co. for ten cents each. 
, Please state the name of the patentee. title of 
the invention, and date of this’ pauper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili tind inquiries for certain classes of articles 
numbered in consecutive order. if you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. In every case it is neces- 
sary to give the number of the inquiry. 

MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 3341.—For manufacturers of wire 
racks Or baskets. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 3342.—Kor tin and nickel plated noz- 
zle sprays similar to those used in bathtubs. 
Small Steam Motors. F. G. Grove, Luray, Va. 


‘Inquiry No. 3343.—For manufacturers of }¢-inch 
rubber hose and hose couplings. 


“U.S.” Metal Polish. Indianapolis. 


Inquiry No. 3344.—For 
hose and underwear. 


Samples free. 
machines for knitting 


Dies, toolS, models. Am. Hardware (o., Ottawa, [I]. 


Inquiry No. 3345.—For manufacturers of fly- 
paper machinery. 


Coin-operated machines, 
Brooklyn. 


luquiry No. 3346.— 
ching for Youling flax. 


Willard, 284 Clarkson St., 


For a pneumatic or other ma- 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 3347.—For makers of the Gravity 
coal oil burner. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 
ataniry No. 3348.—For manufacturers of novel- 
ies. 

MANUFACTURERS! 
metal? Write us. 
Falls, N. Y. 

Inquiry No. 3349.—For makers of a machine for 


printing several copies of typewritten work by a photo. 
graphic process. 


Want any parts made of any 
Metal Stamping Company, Niagara 


Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Varick, cor. 
eae Streets, New York. 

nguiry No, 3350.—For manufacturers of adding 
con listing machines. 

Manafacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 33451.—Wanted, parties to manufac- 
ture a small cast and wrought iron machine in large 
quantities. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 


Inquiry No. 
water wheels. 


335:%.—For makers of iron or steel 


We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 48 Canal Street, Chicago. 

Inquiry No. 3353. —For practical men to suggest 
how to lay off dam and canal for county mill. 

The celebrated '* Hornsby-Akroyd’’ Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot.of Fast.138th Street, New York. 

Inquiry No. 3354.—For machinery for making 
pear] buttons. 

The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, &. Munn & Co., publishers. 361 Broadway, N.Y. 


Inquiry No. 3345.—For machines for manufac- 
turing articles from the hull of the cocoanut. 


We manufacture on contract.: patented hardware 
specialties, tools. dies. metal stampings, special ma- 
chiners, ete. Kdmonds-Metzel Mfg. Co., 778\VVest Lake 
Street, Chicago. 


Inquiry No, 3356.—For makers of polishing pre- 
parations for metals. 


A qualified person desires position as assistant super- 
intendent in machine shop in north or east. For parti- 
culars address R. Kreiter, care of Dickson Car Wheel 
Co., Houston, Tex. 


Inquiry No. 3357.—For makers of practical dish- 
washing machines. 


WANTED.—First-class machinery draughtsman. @ne 
with gas engine experience preferred. Address yiving 
references. to Holland Torpedv Boat Company, New 
Suffolk, Long Island, N. Y. 


Juquiry No. 3358.—For dealers in electro-pluting 
upparatus in Chicago or St. Louis. 

Gasoline Automobile Batteries. William Roche’s 
“ Autogas” used properly will carry vehicle twice as 
far as any other battery of same weight. William 
Roche, inventor and manufacturer, 42 Vesey Street, 
New York,N. Y., U.S. A. 


Inquiry No. 3359.—For coiled ironpipeof special 
dimensions. 


To Ambitious Persons. 


A prominent business mun of New York City writes 
that he would like to come in touch immediately with a 
few well-recommended persons who are desirous of 2 
higher education. This party has at his disposal a 
limited number of Free ‘Tuition Contracts in the fol- 
lowing courses: Electrical Engineering (including In- 
terior Wiring and Lighting, Electric Railways and 
Telephone and ‘Telegraph Engineering), Practical 
Electricity, Illustrating, Caricature, Ad-writing, Jour- 
nalism, Proof-reading, Bookkeeping and Stenography. 
There is vbsolutely no immediate expense tor tuition, 
if you are awarded one of these contracts, the oniy cost 
to you being postage, ete., and -you can pay these 
during the tirst four months. We would) strongly 
recommend that you write to this gent’eman, if you 
are ambitious to vet ahead. Address W. LL. B., Box 54 
Madison square, New York City, and enclose your 
references, and be sure and mention Scientific Ameri- 
can. 


Ipauiry No. 3360.— 


For parties dealing in parts 
for horizontal engines. 


2 Send for new and complete catalogne of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


Tnquivry No. 3261.—For a band machine to make 
buttons from garfish scales. 


Inquiry No. 3362.—For themakers of an “Assay” 
outf 


Inquiry No. 3863.—For broom-making machin- 
ery Operated by electric power. 
Inquiry No, 3364.—For machines for affixing 


stamps to envelopés or cards. 


Inquiry No.-33865.—For makers of vil burners for 
engines. 
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and Queries. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and uot for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
thongh we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the otmce. Price 10 cents each. 

Bookstreteured to promptly supplied on receipt cf 
price. 

Minerals sent for examination should be distinctly 
marked or labeled 


(8733) ‘W.D.S. says: 
tific American Cyclopedia,” 


In your “Scien- 
under the head of 


“Soaps,” is a formula for making ‘Yellow 
Soap,” the last of the list of soaps. It gives: 
Tallow, % Ilb.; sal soda, 1% Ib.; resin, 5-6 


Ibs.; stone lime, 28 lbs.; palm oil, 8 0z.; soft 
water, 28 gal. Surely this is a misprint. 
Will you kindly give me the correct formula, 
as I wish to make a soap with sal soda and 
lime. Also, could you give me the formula 
for making bisulphide of carbon for killing 
gophers and weevil’ <A. For the manufacture 
of ordinary yellow soaps, the fats used are 
tallow, palm oil and resin. These may be 
used in such varying proportions that a few 
general facts will be of more Value than one 
specific formula. Tats require from 13%, to 
15 per cent of caustic soda for complete 
saponification. Rosin also requires about 15 
per cent. <As caustic soda is more expensive 
than soda ash (carbonate of soda). it is com- 
mon practice to take soda ash and causticize 
with lime. An,excess of lime is usually used. 
100 parts of soda ash are dissolved and heated 
to boiling; 75 to 100 parts of lime are then 
added, and the boiling continued for about one- 
half hour. It is then allowed to settle, and 
the clear solution is used for making the soap. 
In estimating the amount of soda ash |. re- 
quired, it may be assumed that 100 parts of 
soda ash are equivalent to 75 parts of caustic 
soda. The proportion of rosin used is ex- 
tremely variable: in some cases. equal amounts 
of fat and rosin are taken, but this is con- 
sidered excessive. Ior a good laundry soap 
the amount of rosin may vary from per 
cent to 40 per cent of the fat taken. Carbon 
bisulphide is now largely being made in the 
electric furnace. It could not be manufac- 
tured on a small scale. It can be purchased 
in any quantities at reasonable price. 


(8734) A. B.S. says: I am using large 
quantities of soft zinc from which I make 
sma]] stampings, leaving about 30 per cent that 
I am obliged to put into scrap. This scrap is 
worth to me + cents a pound, whereas the 
new inaterial costs me 12 cents. My idea would 
be to melt down this scrap that I have and 
reroll, but in trying this I find that the metal 
becomes so hard that it breaks in rolling. I 
presume that during the process of melting 
one or more of the component parts passes off 
in the form of a gas, or perhaps my appiiance 
for melting is not what it should be. I am 
familiar with the melting of copper and with 
the various alloys of brass, but this matter 
of remelting zine and putting it in shape to 
stamp properly is something I am unfamilixr 
with. A. Melt the zine at the least possible 
temperature, and pour into heated iron moulds 
so that the cooling shall proceed very slowly. 
Avoid introducing any iron accidentally into 
the zine during the melting, as iron causes 
brittleness. Adding 0.5 per cent lead imakes 
the zinc more malleable. It should be rolled 
out at a temperature of 150 deg. C. to 200 deg. 


25 


C., at which zinc is most malleable: at tem- 
peratures much above or below these limits, 
the zinc becomes too brittle to roll. 


(8735) D. J. B. wishes to know what 
the back pressure per square inch would be 
in the cylinder of an engine operated by com- 
pressed air instead of steam, and where the 
air is allowed to expand fully in the cylinder 
before the exhaust valve opens. A. The back 
pressure at the exhaust of an air motor de- 
pends entirely upon the cut-off point and the 
initial pressure as with steam in principle, 
but does not follow the saine_ ratio. See 
Tliscox's book on “Compressed Air.” 


(8786) F.M. wishes to know the best 
chemical used to purify gas. A. 
First wash with water ammonia. 
To. remove the other impurities, chiefly com- 
pounds of phosphorus and of sulphur, the 
following chemicals have been used: 1. Chilor- 
ide of lime: anless all ammonia has_ been 
removed. nitrogen chloride may form. 2. So- 
lution of cuprous chloride: one liter of this 
solution will purify 14 to 16 cubic meters of 


acetylene 
to remove 


gas. 3. Solution of chromic acid in sulphnrie 
acid: 51% grammes of chromic acid will purify 
1 cubic meter of gas. 4. Paraffin ofl or other 


hydrocarbon oils. Solutions 2 and 8 give the 


best results. 4, used in conjunction with 2 
or 3 imcreases the certainty of the purifica- 
lion. 
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(8737) C. F. H en Can you give 
me any information as to the mixture used in 
binding coal screenings together that are made 
into briquettes? A. The best material for 
binding coal fines into briquettes, and the one 
most largely usea, is pitch. Asphalt has had 
a limited use. Starch paste, residues from 
starch manufacture, dextrine, molasses, etc., 
have been used from time to time experiment- 
ally, but are not practicable. Various mineral 
substances, such as clays, lime, water-glass, 
etc., have also been proposed, but naturally 
have the drawback of adding just so much 
ash. Occasionally, oxidizing materials, such 
as niter, are added, when it is desired to 
produce a very quickly burning briquette for 
the rapid generation of high temperatures. 


(8738) W. J. C. wishes to know how 
to remove indelible ink marking from clothing. 
A. Indelible inks are of such variable charac- 
ter that it is quite impossible to reply. Many 
of these inks have nitrate of silver as a basis; 
in this case, a solution of hyposulphite of soda 
might help. Some other inks might possibly 
be bleached out with javelle water and weak 
muriatic acid; this can be used only on 
white goods, as most dyes would be destroyed. 
Possibly also a solution of sulphurous acid 
might be of service. 


(8739) S. R. asks for a good receipt 
for making a _ reliabie fire extinguisher in 
powder form, one that is easy to prepare. A. 


Tor a cheap, dry powder fire extinguisher, 
bicarbonate of soda will serve; it may ad- 
vantageously be mixed with 5 per cent to 10 
per cent in some powdered mineral, as flint, 
tripoli, chalk, etc., to prevent caking in damp 
air. A mixture of dry bicarbonate of soda 
with dry sal-ammoniac, and kept in a dry 
place, will do better, as it would yield both 


carbonic acid and ammonia. In a _ confined 


space fire extinguishers of a type similar to 
gunpowder have proved effective; the object 
being to fill the room with carbon dioxide, 
sulphur dioxide and nitrogen gases and thus 
choke the fire. A good formula for this type 
of extinguisher is niter, 60 parts; sulphur, 
36 parts, charcoal, 4 parts. 


(8740) W. R. asks what the different 
gases are which, if introduced into an in- 
closed are lamp will turn the color red, green, 
yellow, blue, etc. A. Colored electric lights 
are ordinarily produced by coating the globe 
with an aniline dye, made in alcoholic solution, 
and mixed with a little varnish. We do not 
know any gas which could withstand the heat 
of the arc for any time and which could color 
the arc. Some color can be imparted to the 
arc by soaking the carbons in solutions of 
sodium chloride, strontium chloride, or lithium 
chloride, and drying them thoroughly before 
using. he light of the are itself is so in- 
tense that it is very difficult to overcome it 
with any other colored light. 


(8741) H.M. asks: Can you give me 
information as to what a transformer is and 
what it is used for?’ I have been informed that 
it is much on the scale of an induction coil. 
If so, can you give me some scale by which 
to transform a 110-volt current into amperes? 
A. A transformer changes an alternating cur- 
rent from one voltage to another and froin 
one current strength to another. It cannot 
change volts into amperes. In that respect 
they resemble induction coils. An induction 
coil is a particular sort of transformer, pro- 
vided with a condenser, interrupter, etc. It is 
used almost entirely for raising the voltage. 
You will find a good chapter upon Transform- 
ers in Houston and Kennelly’s ‘Alternating 
Currents.” 2. Also please tell me how many 
volts it will take to each ampere, and a scale 
of how it should be wound, what size wire 
to use, and if the fine wire should be used 
outside or in? A. It is impossible to change 
amperes into volts. And as to the winding, 
each one is wound for the work it is to do. 
There is no general winding. 


(8742) G. W. L. asks: 1. What is the 


most economical method of generating car- 
bonic acid gas—not necessarily pure—in large 
quantities ? A. The commercial sources of 
carbonic acid, on a manufacturing scale, are 
as follows. 1. By the burning of limestone. 
2. By the action of acids in limestone (calcium 
carbonate), magnesite (magnesium carbonate) 
or dolomite (calcium magnesium carbonate). 
The acid used is sulphuric. This method is 
used by the manufacturers of bottled effervesc- 
ing waters. 3. By collecting the carbonic acid 
gas generated in the fermentation vats of large 
breweries. This source is largely used in Ger- 
many. In addition, the gas coming from 
many of the natural springs is collected. This 
practice is also largely used in Germany. 2. 
Are there any known chemicals, or other sub- 
stances, that will decompose water, aside from 
the alkaline metals? A. Besides the alkaline 
metals, water is decomposed by many of the 
hydrides and carbides of the different metals. 
Thus calcium carbides decompose water with 
the formation of lime and acetylene. Also, 
vapor of water passed through red-hot tubes 
of diferent metals is decomposed into its con- 
stituents. Vapor of water passed through 
red-hot coal is decomposed, with formation of 
carbon monoxide and dioxide, hydrogen, marsh 
gas (CH,) and other hydrocarbons; this is 
the basis of the industrial manufacture of 
water gas, which has displaced coal gas in 
most cities. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


October 28, 1902, 


AND EACH BEARING THAT DATE. 
LSee note at end of list about copies ot these patents.] 


Acid, making formylmethylanthranilic, i. 

Von Bolzano ..--.e eee cece ees +++ 712,246 
Air brake, J. E. Norman, . ,12,u4% 
Air brake, J. B. Briges, Pha z 712,249 

j switch . Bs arden et a 

Adjustable 5 12-062, 712,092 
Advertising device, C. KE. Whitney........ 712,223 
Agricultural rake, A. R. Black.........+ 711,933 
Alarm. See Automobile alarm. 
Alloy of silver, W. H. Walker.......... 712,027 
Alum, obtaining, H. H. Wing.... 712,226 
Amusement device, A. T. Prescott 712,407 
Animal trap, J. E. Cox 712,182 
Apron, W. T. Jones. 711,976 
Armature for dynamo electric machines, J. 

Burke: 63 osgiea bg edie 04 als get Segee ees os 712,257 
Atomizer, A. H. Tatum « 712,213 
Atomizer, C. A. Tatum 712,214 
Automobile alarm, pneumatic, G. E. Cord- 

Ch) ee ers eer rarer 711,940 
Bag or satchel frame, IF. Lau . 712,459 
Bale tie, J. W. Griggs........... 711,961 
Baling press, P. C. Southwick 712,208 
Barrel or cask, H. P. Lemper 711,984 
Battery plate separator, storage, R. N. 

Chamberlain .......... 0. cece ee eee . 712,178 
Bean cutter and puller, C. H. 712,458 
Bearing, side, C. H. Williams, « 712,224 
Bed, folding, C. C. Taylor................ 712,017 
Belt, distributor or conveyer, J. 

LEY Cate tclek Sawa dee aoe hehe we ates ee 712,020 
Belt dressing to belts, device for applying, 

W. K. Richart ............... 0000s 712,417 
Belt holder, G. D. Schrum 712,098 
Bier, knockdown, W. M. 712,152 
Billet heating furnace, continuous, Zi 

Ac ARGISOR 56.24.26 5504 pacbe ee ObRde waged 712,386 
Binder, temporary, E. L. Krag.. -. 712,077 
Binder, temporary, E. H. Barbour . 712,238 
Binder, temporary, C. C. Boykin 712,247 
Blank furnace, M. Gorham... 712,296 
Blower, furnace, H. R. Arthu «- 712,235 
Blowpipe, automatic, A. C. Rosenbrook.... 712,097 
Boiler fire boxes, ash-pan for steam, J. Ww. 

MUNK, oh heer ants Mesa mu adie. Sid ioiesiiate 712,055 
Bolt or spike extractor, W. C. Morrill.... 712,082 
Bottle brushing machine, C. F. G. Burow.. 712,042 
Bottle filling apparatus, C. Hitzl........ 712,454 
Bottle lock, W. E. Swett.......... . 712,444 
Bottle, non-refillable, E.  Barrath - 712,172 
Bottle, non-refillable, M. M. Beam « 712,173 
Bottle, non-refillable, J. R. De Alfi « 712,183 
Bottle washer, W. J. Cunningham...... 712,265 
Bottle washing machine, W. J. Cunning- 


Sealda selal evs gia dee Nace AOA a els eee aa ace 712,266 
- 712,192 


Box, W. Fiske 712,434 
Brake mechanism, J. D. Williamson, Jr.. 712,349 
Brick kiln air box, J. C. Boss............. 712,035 


Bricks for building purposes, machine for 


laying, J. H. Knight................ 712,075 
Brush, cylindrical, G. F. McIndoe - 712,322 
Buckle, tug, T. H. Gardiner .............. 712,291 
Bung and faucet for barrels, G. R. Van 

Ger “Wee 55060 eee thse eo ercee ae 712,108 
Burglar alarm, detonating, IF. M. Reynolds 712,005 
Burial tomb, KE. Zarling...............085 712,030 
Burners. See Hydrocarbon burne 
Busy test system, D. S. Hulfish.. 712,455 
Button, J. M. Marks.............. 712,080 
Button, W. C. Vogel............05 712,426 
Cable signal, traveling, M. Norden 712,201 
Calcium sulfate and by products, obtain- 

ing, H. H. Wing...........ceceeeeeeee 712,225 
Calculating machine, J. T. Howieson.... 712,381 
Camera, divided bed photographic, Robert- 

son & Hutchings .................... 712,334 
Camera, swing-back photographic, C. KE. 

FUE ngs: | eis ine bias sedieels oo ets ee ote odd 712,301 
Cameras, running’ bridge for extension 

front photographic, C. E. Hutchings.. 712,302 
Can opener, T. H. C. Lofthouse.. 712,396 
Candle stick or holder, A. Tovey «+ 712,216 
Car, aerated, R. M. Pancoast.. + 712,327 
Car brake, J. S. Sheets.......... 712,011 
Car coupling, J. Murphy................-- 712,319 
Car door fastening, freight, H. R. Keith- 

MOY? 53 ese cee sa Pad a naa ee eR 712,309 
Car door, grain, R. C. Johnson............ 712,139 


Car door winding shaft, Wolff & Lipschutz 712,227 
Car side bearing, railway, F. R. Cornwall.. 712,181 
Carbureter, E. D. Parrott................ 712,150 
Carbureter, W. Wright .............eee0e 712,169 
Carriage nursing bottle holder, baby, L. C. 

Weld oe atserd ds abc vs dad fod od saa'ens bas 712,184 
Carrying roll, E. E. Hanna............+++ 712,061 
Centrifugal separator, P. L. Kimball. - 712,310 
Chain wrench, Brown & McDermott...... 712,253 


712,283 
712,354 
712,114 


Chalk line self-chalking holder, W. C. F. 
Cheek-expanding pad, T. C. Best........ 
Cigar wrapping table, N. H. Borgfeldt.... 


Cigar wrapping table suction valve, N. H. 

Borgfeldt ........0. cece cenecseccnence 712,115 
Cigarette forming, wrapping and ironing ap- 

pliance, F. J. Ludington ............ 711,986 
Cigarettes from continuous cigarette rods, : 

making, F. J. Ludington ............ 711,987 
Clay pulverizer and separator, J. Elliott.. 712,051 
Clock, electric, C. M. Crook............0 711,944 
‘Cloth finishing machine, F. Stiner. 712,209, 712,210 
Clutch, F. S. Hawkins ..........ee eee eee 712,133 
Clutch operating mechanism for 


winding 


drums, S. Barton » 712,242 
Cock, gage, F. W. : 711,983 
Coin receptacle, W. J. & G. S. 712,087 
Column capital and attachment, C. H. How- 

land-Sherman .... sees eee eee e eee eee 712,299 
Combing machine, Wenning & Gegauff.... 712,222 
Commutator leads, means for attaching, W. 

Fi. (Dawson) we ciséeecet-aes eg tency eee Sa 712,046 


Compressor valve mechanism, J. A. Coombs 711,939 
Conveyer, J. Roger ..... cece eee cece eee 712,335 
Corset, D. Kons ............ cee eee +» 712,312 
Cot, folding, Pellettieri & Poncioni. -. 712,203 
Cotton cleaner, Ham & Shipley.... . 712,298 
Couch, rocking, J. Gluck 712,372 
Cream separator, I. P. B. 712,390 
Cultivator, S. Rodriguez Dena -. 712,096 
Cultivator, SL. Allen ............. «. 712,232 
Curd mill, J. W. Frazer............. »» 712,187 
Curtain pole, J. A. White. tages 7 712;163 


Cut out, thermal, M. O. Troy ajeere .- 712,107 
Cyele, F. S. Willoughby .. -- 712,165 
Cyele seat, E. J. G. Goerke.. - 712,059 
Cylinder lock, Voight & Parker............ 712,024 
Dentist’s electrical and annealing furnace, 

Ne ISS (Garharts. 2 ic cg6 siete eye dete baee Ste 712,057 
Diamond cutting, W. D. - 712,155 
Die — stock reaming. attachment. 

Thompson ae ° 712,445 
Digester, A. Gies ero. . 712,127 
Display device, article, iutmann...... 712,189 


Distillers’ spent residues, apparatus for the 

treatment _of, Sudre & Thierry 
Door, J. L. Young.............0005 
Door holder, Dilthey & Rock 
Dough mixing machine, R. L. 


712,243 
++ 712,449 
++ 712,270 
« 712,144 


MacHal 


Draft equalizer, HH. Sounaugle ++ 712,015 
Draft preventer, Barnes & Maw +» 712,240 
Dredge, Boudreaux & Eschet.. ++ 712,356 
Dress shield, G. M. Grant.... ++ 712,188 
Drier, A. Giesler .............0.... +» 712,128 
Drier for ores, ete., A. G. Campbell ++ 712,258 
Drying appartus, A. Schiff......... - 712,007 
Drill. See Seed drill 

Drink shaker, R. Reed..............- -. 712,095 
Drinking fountain, poultry, R. . +. 712,243 
Driving mechanism, Gloag & Flet cher. - 712,058 


Drum, . heating, E. Hinderer........... - 711,969 
Dump shovel, hand, J. Felton............ 712,126 
Dye and making Same, brown sulphur, M. 
BOmiger | cicissece eis ia 55 care taf, hd 0 Soca adeno aie ad 712,176 
Dye and making same, yellow to red acrid- 
fn, (Ox <Sobst. aisccsseiesinae ss ca.8e gasses 712,421 


many imitations but no equals. 


ance Companies and business men gen- 
erally. 


and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 


GAS ENGINE 


Gas, and Gasoline di- 
1to 40 H. P., actual. 


21 W. Washington St. 


Northern Engineering Works, ¢ 


NovemBeErR 8, 1902. 


, 


~ or METAL & 


use our Foot and Hand Power 
Machinery. Send for Catalogues 


4:--Wood-working Machinery, 

B—Lathes, etc. 
SENECA FALLS MFG. CO. ‘ 
695 Water St., soneca Falls, N. Y, a 


LATHES CINCINNATI O, 
and Turret Lathes, Plan- 


Foot and Power ers, Shapers, and Drill Presses. 


SHEPARD LATHE CO.. 133 W. 2d'St., Cincinnati, O: 


oi Se | Pipefitters! 


mi O aap Your kit is not complete un- 


less it includes the famous 


STILLSON WRENCH 


which 1s particularly adapted for turning out the best 
work without crushing the pipe in the least. All parts 
are drop-forged. Once tried, it is always used. It has 
See explanatory cuts. 


ENGINE &. FOOTIE) CHINE SHOP OUTFITS, 


‘Tools SUPPLIES 


UE FREE 


'SEBASTIAN LATHE CO <ftSuitr' 


Price list on application to 
WALWORTH MANUFACTURING CO., 
128 T0136 FEDERAL ST., BOSTON, MASS. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 


Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly, In boxes of 100 for 25c. 
To be had of all booksellers, stationers 


Z'ON OZIg 


ufactured by Consolidated Safet 
Pin Co., Box 121, Bloomfield, N. 


jIGNITER 


LATEST TYPE. TYPE. BEST MADE. 


"For Marine, Auton Marine, "Automobile or Stationary or Stationary 
Engines. Fully Guaranteed. 
Write for Circular. 


The Carlisle & Finch Co., 
233 E. Clifton Ave., Cincinnati, Ohio ' 


GAS and GASOLINE 
ENGINES. gum 


Using Natural Gas, 
Coal Gas, Producer 


rect from the tank. 


The Springfield 
as Engine Co. 


Springfield, O. 


TOOLS 


FOR MECHANICS. 
Sy Send for Free Catalogue No. 16 B. 
The L. S. Starrett Co., Athol, Mass., U. S. A. 
Ghe TANDEM Gas Engine 


For Gas or Gasoline 


10, 15, 20, 25 and 50 H. P. sizes in stock at 
bargain prices. Stationary use only. 


641 Atwater St., Detroit, Mich. 


FRICTION DISK DLL 


The speed can be instantly changed from 0 to 1600 et 
stopping or shifting belts. 
to drive, with equal satety, the smallest. or largest drills 


saving In drill breakage. 


PERFECT PUMP - POWER. 


is attained only in the 
TABER ROTARY PUMPS 
They are mechanical 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. “Most | 
brvere at least cost. All parts 
terchangeable. Made of , 
iron, steel or bronze. Can be ; 
driven by belt, motor or en- : 
gine attechnient. Large Illustrated. Catalogue Sree. 
FABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A. 


FOR LIGHT WORK. 
Has These Great Advantages: 


Power applied can be graduated 


within its range—a wonderful economy ir time and great 
(2 Send for catalogue. 

W. F. & JNO. BARNES CO., io 

Established 1872, 1 

1999 Ruby Street, Rockford, Ill. 


A GOOD INVESTMENT 
Fur $1.75 we will send by express (not prepaid), 
complete N. D. Outfit with f instruc: 

ions for learning TELE 

p OPE 


A fascinating study 

that will enable you 

B to earn good wages. 

Send 25 cents for uni- 

versal dating stamp, 
by mail, postpaid. 
Send for our catalog. 
Established 1879. 

J. H. BUNNELL & Co. Inc. 20 Park Place New York. 


If you want the best CHUCKS, buy Westcott's 
Little Giant Double Grip 
co Drill Chueks, Little Giant 
ey" Drill Chucks 
improved, 
Oneida Driil 
Chucks, Cut- 
ting-off Fe 
Chucks,Seroll 
Combination % 
Lathe Chucks, Geared 
Combination ‘Lathe Chucks, Plain Universat Lathe 
Chucks, Independent Lathe Chucks. wiage © 
Westcott Chuck Co., Oneida, N tu. S. A. 
Ask for catalogue in English, French, Pare? or German. 
First PRIZE AT COLUMBIAN EXPOSITION, 1888. 


““WOLVERINE’”’ 


Gas and Gasoline Engines 


STATIONARY and MARINE. | 
The “Wolverine” is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 


power. Requires no licensed en- 
mA gineer. Absolutelysafe. Mfd. by 


WOLVERINE MOTOR WORKS, 
12 Huron Street, 
Grand Rapids, Mich. 
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Dyeing acid colors, C. Engau............ 711,953 
Dynamo, exciting, H. W. Buck....712,041, 712,451 
Electric accumulator, F. Loppe et al...... 712,316 
Electric accumulators, forming, W. Morison 711,997 
Electric circuits, automatic switch for fuse 

wires in, BE. W. Pelton.............. 712,204 
Electric conductor, telephone, telegraph, 

or like wire, overhead, R. Hacking. - 712,060 
Electric meter, W. H. Pratt. 712,090 


Electric meter, E. Thomson. 


Electric meter anti-creeping de 


+ 712,106 


Haskins: 6 4.s506.0 des ode ca wdedele bod 20% 712,063 
Electric time switch, M. R. Hutchison.... 712,134 
Electrical distribution system, H. Ed- 

WATOS: — Novis sbobie Sota Sis ese Gea eigree eles eS wie ate 712,050 
Electrical distribution system, Erben & 

KRMIZNG. (oo ices ota esas ae ede es ee des 712,052 
Electrical distribution system, Cc. P. 

Steinmetz .........0. ee eee ener 712,104, 712,464 
Electrolytic cell, A. E. Truesdell......... 712,218 
Elevator, V. W. Mason, Jr...... . 711,993 
End gate, wagon, C. Fisher.. «=. 712,284 
Envelop, M. Stormfels........ oe. 712,465 
Envelop, mailing, M. J. Daly.. - 711,945 
Excavating tooth for power shov . 

Mason, Jie o scsis sis'c os ces Sees cee ce - 711,992 
Exercising device, B. A. McFadden -. 712,000 
Explosive engine, C. E. Inglis...... + 712,067 
Fastening device, W. J. Payne - 712,003 
Faucet, vinegar, J. Ansley......... . 712,353 
Feed water heater, W. H. Brown........ 712,118 
Feed water regulator, Flinn & Aborn.... 712,186 
Feeder, boiler, I. S. Davis..............6% 712,267 
Fence, E. D. Carr............. eee « 712,259 
Ferrule cover, trap, O. G. Hitchcock 712,379 
Fertilizer and the product resulting there- 

from, converting salt marsh material, 

ete., into a, J. J. Crooke........:..... 712,045 
Fibrous materials, machine for bal 

winding slivers of, W. B. Lee........ 711,982 
File, card index, C. W. Scarritt, reissue.. 12,048 
File, letter, F. Tramblay................. 712,217 
File, loose leaf, L. G. Schult... .. 712,008 
Firearm magazine, A. D. Marble - 711,989 - 
Firearm safety catch, Fay & Ferguson.. 712,282 
Fire doors, apparatus for automatically . 

operating, C. R. Bumbarger ........ 712,256 
Fire escape tilting extension, M. Cody.... 712,262 
Fire extinguisher systems, valve for, F. 

WAY. oak a Mcrae Ss asi alae waste oa aa oaccoe 711,960 
Fish hook, F. J. Baker ..............64- 712,032 
Floors, ete., construction of, F. L. Elling- 

WOOK. fi oN co ota Soeareiee Meso o's ocho Sivas ota oe ate: 712,278 
Foot cleaner, W. S. White «. 712,110 
Fuel blocks, manufacturing artificial, A. 

D. de Micheroux ............ cece e eee 711,995 
Fumigator, T. H. McDonald.. eee 712,321 
Funnel, filtering, S. Rudner.. eee 712,336 
Furnace, W. H. Drake ee. 712,271 
Gage, S. R. Dummer, Jr. «. 712,367 
Game, A. F. Knight............ wees 711,979 
_Game apparatus, R. J. Graham. «ee 711,959 
Game apparatus, C. W. Wagner. «+. 712,025 
Game apparatus, A. Voege........ . 712,159 
Game apparatus, A. S. Alexander. . 712,231 
Game board, H. Cooper........... - 712,044 
Garbage can, W. S. Young.. « 712,170 
Garment support, H. Braley.............. 712,248 
Garments or the like, strap connection for, 

M. Dattlebaum ..................ee eee 712,863 
Gas apparatus, acetylene, E. Bournon- 

Vile) Giese ns dea te Sots aim eowes o 712,116, 712,117 
Gas lighting device, A. Simonini.......... 712,156 
Gas motor, L. A. C. Letombe - 712,393 
Gear, regulating, W. A. P. Werner...... 712,028 
Gear wheel, V. W. Mason, Jr............. 711,991 
Gearing, change speed, O. M. Carman.... 711,937 
Generator. See Steam gencrator. 

Glass articles, apparatus for the manu- 

facture of hollow, W. Buttler, reissue. 12,049 
Globe holder, E. L. Wheeler.............. 712,029 
Golf ball, F. H. Richards » 712,413 
Golf club, B. A. Joule.. 712,383 
Grab hook, J. Perdue « 712,151 
Grapple, supporting, A. T. Dudle . 712,272 
Gravity feed lubricator, automatic, s 

BROWS acdscdssig ds cislhis eratoeie Naikes lee late Seed wk 712,254 
Greenhouse, C. Ickes ...... «+. 712,135 
Gun rack, H. N. Whitcomb........ «. 712,428 
Hammer, pneumatic, C. H. Shaw. - 712,438 
Hammock, I. E. Palmer.................. 712,202 
Handle for bags, satchels, etc., W. Roe- 

TOD she Saeco ss alec eats eee iat ce Rreiatio Sateen, 712,206 
Harmonica, mouth, H. Hohner. «+ 712,380 
Harness, Drum & Doyle....... sees 711,951 
Harrow, W. J. _Doyle..... «+. 711,950 
Harrow, J. J. Furthmiller....... ... 711,956 
Harrow tooth bar, T. R. Wallis... wees 712,221 
Harvester, J. J. Kennedy, reissue. «+. 12,050 
Harvester, Pridmore & Webber... «+++ 712,409 
Harvester attachment, corn, M. F. ghes 712,382 
Harvester, corn, H. H. Bowerman we. 712,036 
Harvester grain carrier, W. Foster........ 711,955 
Harvesting machine, beet, F. M. Oeder.... 712,086 
Hat felting machine, J. S. Taylor... . 712,466 
Hay press, T. Shank.............--0e0ee 712,338 
Headlight for street cars, etc., adjustable, 

G. F, Chapman.............e.eeeeeeee 12,260 
Headlight operating mechanism, F. 

Chapman see cs eee ce ee cca ces eee 712,403 
Hen protector, J. F. Siems. «+ 712,339 
Hinge, F. F. Tryon........ .- 712,219 
Hinge, box, D. L. Hill................ «+ 711,968 
Horse checking apparatus, R. Forrest. - 712,290 
Horse shoe, B. F. Gosnell, Jr...........+ 712,373 
Horseshoer’s box, J. B. Fladby. . 712,289 
Hose patch, Thomas & Stumph « 712,019 
‘Hub, ballbearing, T. R. Garnie ~ 711,957 
| Hub, pivoted, J. H. Genter.............. 712,293 
Human treatment apparatus, I. Hart- 

LOLA ats Sp aie Sees aillte teas 712,375 
Hydrocarbon burner, F. L. Carter........ 711,936 
Hydrocarbon burner, Kittle & Harpham.. 712,142 
Hydrocarbon incandescent’ burner, liquid, 

A. Albrecht: ci.is2 cio sae Secs anal s 712,352 
Incandescent burner head, T. Gordon...... 712,130 
Index rod lock, card, E. W. Woodruff.... 712,166 
Insulated rail joint, G. L. Hall....712,131, 712,132 
Insulator, J. L. Shreffler ................ 712,440 
Inventory and appraisement blank KF. 

SHOCK. s:icsaeicncaiiewees «+. 712,101 
Jar and cover, S. J. Raymond. - 712,094 
Jar holder, safety, W. W. Bloss - 712,355 
Jar or bottle press, J. Haley.............. 711,962 
Joint for pipes, fittings, or other connec- 

tions; Me. Dean’ 2 .c..5 2 die See 2c 712,047 
Journal bearing, W. G. Vernon........... 712,425 
Knife and fork support and knife sharpener, 

combined, G. C. Worthington.......... 712,228 
Knobs to spindles, attaching door, A. B. 

MANGES Cctoc odie oe ta, cet ays Save aso ose 712,023 
Ladder, step, S. S. Adkins...... ... 712,351 
, Ladle stopper, J. H. Allendorfer. eee 712,117 
Lamp, M..M. Johnson............ «= 712,071 
Lamp, carriage, I H. Atwood 711,929 
; Lamp, incandescent, vapor, A. J. Simpson, 

Dee” sates dod ates Sid jate sole al Slats lei aya eee Tava tee 712,341 
Lamp socket, electric, H. T. Paiste...... 712,149 
Lantern pinion, A. H. Neureuther ....... 712,325 
Latch, E. S. Cowan........csceeese scenes 712,120 
Tatch, adjustable gravity, R. E. Miller.... 712,145 
Latch, door or gate, C. J. Moore.......... 712,518 
Lathe, 0. G. Edmond ............. -. 712,277 
Ledger, loose leaf, H. P. Gorman - 712,297 
Lifting machine, W. H. Jordan............ 712,072 
Lime, apparatus for draining crystals of 

sulfate of, C. S. Wheelwright 712,347 
Limekiln, A. P. Broomell.......... ~ 712,251 
Liquid brake, Diamant & Margoni........ 712,048 
Liquors, dispensing malt, C. A. Bartliff.. 712,431 
Live rolls, gear cover and frame for, H. 

G. Dittbenner. ...... eee eee ee eee ees 711,947 

Lock. See Bottle lock. 
«Lock, C. Kuebler ......... 0. cece cece eee 712,078 
Locking device, drawer, W. - 711,994 
Loom, W. Caldwell........ceseee eee eeee 712,358 
Mail pouch deliverer, H. R. Kennedy..... 712,141 
Match box filling and closing machine, F. 

Sechaver ob Lehi ces eg a w eles oes Cee ae 712,419 
Measure, tape, F. H. Nash.............005 712,148 
Meat, Making a preparation for preserving, 

Markovits & Guthmann............... 711,990 


Mechanical movement, 
Mechanical movement, F. S. Donoughe. - 712,366 
Mechanical motor, J. Cardiff. . 712,359 
Mechanical power, D. R. Myers _ - 712,147 
Medical electrical apparatus, auto : 

Fr. & J. C. Vetter 712,220 


(Continued on page 317) 


a Bie ase 712,276 


NoveMBER 8, 1902. 


Scientific American 


J2-inch Pipe cut off and 


Threaded with casc by one 
man and a 
FORBES 


PATENT DIE STOCK 


malier s proportionately 
d fur Catalogue. 


AC 30. E CURTIS & CURTIS CO.. 
jimasie a L. 6 Garden St,, Bridgeport, Conn. 


Apple Economical Gas Engine Igniters 
Are positively the best = 
built for Stationary, s a ™~ 
Automobile and Marine f BS af vy ‘ 
Gas Engines, either touch 
or junip spark system. 
We are the leaders in the 
manufacture of Igniting 
namos, Magnetos, 
sovernors, Coils, Plugs, 
Write for printed 
2 The Dayton 
Electrical Mantg. ‘ 4 
Company, No. 80 South St. Clair St., Day S.A. 
New York stock carried by Cha.s. E. Miller, 97 Reade Street, N. Y.; 
Philadelphia Office, The Bourse ; Chic: Office, 19-21 La Salle Street. 
St. 1 


ouis stock ied by A. L. Dvke, Linmar Building. Boston Stock 
re d by Electric Gas Lighting Co., 195 Devonshire Street, Boston, Mass. 
Dunham, Carrigan & Hayden Co., San Francisco, Distributing Agents 


fur Pacitic Coast. 


THE MIDGET DYNAMO OR MOTOR. 


Weight 334 pounds. Will light our 6 
cp. amp ring bells, explode powder. 
Output 10 watts. As a motor will de- 
velop 1-32 h.p. Wound 
for voltages 4 or 6 as de- 
sired. Othervoltages up 
to 110 to order. 


: fees! = 2 Send stamp for 
a : . illustrated circulars. 


ELBRIDGE ELECTRICAL MANUFACTURING COMPANY, 
Elbridge, N. Y., U.S. A. 


RESTFUL SLEEP 


In Camp, on the Yacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 


Style 61. Cump Mattress with Pillow attached. 
Also showing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 
G2 Send for Mlustrated Catalogue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. I. 


THE HOPPES 
Feed-Water Heater 


Heats and Purifies Water 
d and Removes Oil 
and Grease. 


Send for new catalog of Heat- 
ers, Purifiers and Separators 


HOPPES MFG. Co. 
25 Larch St., Springfield, 0. 


OPERATE AUTOMOBILES 9 
} WOTOR CYCLES or LAUNCHES $ 


| Then you are entitled to our booklet on Spark 
Plugs, Batteries, Coils and other electrical sun- 
dries for the Gasoline Motor. 


B LIBERTY ELECTRICAL SLPPLY CO, 136 Liberty St., NewYork 


DURABLE PINIONS 


— FOR —- 
Oldsmobile Transmission Gears 


If you have an Oldsmobile you can appreciate the 
plzasure of having pinions in your transmission gear 
which will run quietly and are at the same time durable. 
We can furnish such pinions. Write us. 


THE NEW PROCESS RAW HIDE CO., Syracuse, N. Y. 


10 Per Cent. To 50 Per Cent. SAVED 


on all makes of 


iam CAMERAS 


Headquarters for Buying, Selling 
and Exchanging Cameral or Lenses 


Photographic Supplies 
of every description. The bargains 
we offer will surprise you. Just out 
page Illustrated Catalogue 

and Bargain List—mailed free. 


Dept. 14K, N. Y. Camera Exchange, I14 Fulton St., N. Y. 


Chicago-New York 


20 


Hours. 


On the basis that ‘‘Time is money,” 

i the use of the ‘‘20th Century Limited’’ 

over the Lake Shore & Michigan South- 

ern Railway will prove a money earner 
for its patrons, 


Runs daily,in each direction between 
Chicago and New York in twenty hours, 


via 


Lake Shore 


and Michigan Southern Ry. 


and New York Central. 
busy people. 

Saves an entire business day. 

Five sumptuous cars furnishing all 
the conveniences of the leading hotels. 

Send for copy of ‘‘Some Privileges 
for Lake Shore Patrons’? and ‘‘Book of 
Trains,’”? containing useful matter for 
travelers. 


A. J. SMITH, G.P.&T.A.,Cleveland, O. 


A train for 


Medicine holder, magnetic, L. G. Woolley 712,447 
Metallic tube without joints, flexible, C. 
Rudolph: «6 2.3sc. oe Ses cele ow saa bcd we 712,418 
Metals, compound for cleaning and solder- 
ing, J. H. Young........... doe wae biee 712,230 
Metals, hardening, J. Dejey.,..........+6 712,365 
Metals, method of and apparatus for elec- 
trodeposition of, C. J. Reed.......... 712,153 
Microphone’ for’ high tension currents, 
Gaillard & Ducretet ............. -. 712,056 
Milk extracts, making, O. « 712,274 
Milk heater, F. D. Talcot - 712,345 
Milk jar protector, F. S. Twombly. «. 712,446 
Milker, cow, A. Nugent........ «- 712,326 
Mold, E. Strauch ........... . 712,211 
Mop wringer, H. Giberson .............. 712,294 
Musical instrument tracker, E. S. Votey.. 712,162 
Nailing machine, J. W. Reed............ 712,331 
Needle making machine, E. Fontaine. «. 712,054 
Nest, trap, W. P. Willett........... -. 712,348 
Nipple, nursing bottle, C. A. Tatum...... 712,157 
Numbering or marking machine, A. B. Neill 712,324 


T. Brad- 


Odor distributing apparatus, C. 
shaw 


712,177 


Ordnance sight, L. K. Scott.. . 712,420 
Oven illuminating device, baker . 

BRaVvenZ . ce ccaceSieidte aahaie ete easd etaie cs oe 711,931 
Packing case, C. L. Shelton....... -. 712,100 
Padlock, permutation, A. Nadeau........ 712,084 
Paper box making machine, H. Inman.... 712,068 
Paper making machine, T. A. Boyne...... 712,038 
Paper making machines, wire guide for, 

Sig Bes, WICC Os, oars Bie bee Sadia ak Sa ets Se Sole 712,468 
Pen, reservoir, R. T. Gillespie aleate . 711,958 
Penholder, fountain, G. W. Mabie... .. 711,988 
Phenylgylein, making, W. Hentschel...... 712,190 
Photographic bath apparatus, Cc. S. L 

Kenne@y.. ies $405.0 vs see s-o8 Soe ee Sete 711,978 
Photographic detector device for passen- 

ger cars, automatic, F. W. Brooks.... 711,935 
Photographic plates, reducer for overexposed, 

H. G. Krieger .......... ee cece eee enee 712,313 
Photographic purposes, lens 

Bo ODM ©. oot eed a ieee oe ooloe es 711,985 
Photometer, E. T. Turney 712,346 
Photometer,, C. P. Matthews 712,397 
Picture exhibiting and taking machine, 

W. Ni. Selig ....cccccccccccccccceece 712,462 
Pin, A. A. Mannings ..... «- 712,317 
Pin keeper, C. G. Pingel .. - 712,330 
Pin reainer, C. N. Brown 712,252 
Pipe sections, means for punching rivet 

holes in sheet metal, G. M. Livingstone 712,435 
Placket fastener, skirt, J. P. Famous.... 712,280 
Planter, corn, EF. F. Smith.. ~ 712,102 
Planter, corn, E. M. Heylman.... «- 712,453 
Planter, seed, FE. Berlin.................. 712,175 
Plastic materials, press for making build- 

ing or paving blocks from, J. A. Joyce. 712,073 
Plate straightening machine, C. L. Huston. 712,300 
Playing ball, E. Kempshall ...... 712,387, 712,388 
Playing ball, F. H. Richards....712,412 to 712,416 
Plow foot and scraper, combined, C. C. 

Darnell. dss 25.4) saa esi cts ore ate seiadianaiews ee 712,362 
Plow or cultivator handle, J. G. Johnson.. 711,975 
Plow wheel adjusting device, A. O. Art- 

TAM sca echiaicak are to. ere) Se: asa.sd She pelshinrs dca dye forees. ae 712,031 
Plows, combined stop and release mechan- 

ism for, V. T. Gilchrist ............. 712,371 
Pocket, garment, J. Moelter +. 712,199 
Poke, animal, G. Barnes .. . 712,241 
Pole structure, F. H. Lincoln.... . 712,394 
Polyphase induction regulator, P. 

Steinttietz “2... eee eee eee 712,463 
Portfolio, I. R. Jackson... 712,137 
Potato masher, J. D. Coney......eeeeeeees 712,264 
Power. See Mechanical power. 

Power mechanism, reciprocating, A. R. 

Clarke ci es eet ete dist eae peas wee lee’ 712,361 
Prepayment attachment, E. A. Reeves. 712,004 
Press, C. H. Casper .........c cece eeeecee 711,938 
Press feeding mechanism, W. R. Moyers.. 712,400 
Printing frame, F. J. S. Gilbert........... 712,295 


Printing machine, blue, Knox & Wakefield.. 
Printing press, G. S. Heath 
Printing press, M. L. Severy......... 
Printing press feed gage, E. L. Megill 


Propeller, reversible, M. H. Depue 
Propelling device for boats. 

Miller ............ 
Pump, E. E. Hendrick 


Lippy & Patten. 


Pump, 
Pump attachment, F. F. Semm .. 
Pump connection, L. Rumboski 


712,076 
712,064 


++ 712,099 
«+ 712,198 
« 712,123 


* 712,081 


711,966 
712,395 


> 712,010 


712,461 


Pump for measuring, mixing, blending, or 

diluting liquids, R. G. Whitlock...... 712,164 
Pumping wells, power device for, J. J 

KR WiAS) oie 565 i siere 05,5 ie 6 oars Veins SES e's os 712,314 
Puzzle or toy, G. W. Sheridan ............. 712,439 
Rail expansion joint coupling, track, J. W. 

McBurney Sfateleie!dGie'a iors, ecard) oa aveiela eves eraiata 712,320 
Rail, E. Schlegel ....... -. 712,337 
Rail joint, J. Volzer, Jr. -. 712,160 
Rail joint, D. O. Brunner ........ -. 712,255 
Railway crossing, E. J. O’Neill ... +. 712,404 
Railway rail, compound, J. N. Cr - 712,121 
Railway signal, G. L. Wilson....... .- 712,430 
Railway signal, electric, C. V. Richey.... 712,333 
Railway signal system, electric, E. P. 

TOSSOD:. 9 Fisica sooo. as eae cia Sine a's Fees 712,138, 712,457 
Railway spike, safety, Betts & Whittaker.. 712,245 


Railway switch shifting mechanism, E. W. 
KG yee) ers chscaceiaiar cape aiereapdcreeiare ai P se esate te 

Razor stropping device, F R. & O. 
Kamptes © nia tein gee ce dicate ese 3 sak. 

Razor stropping machine, F., R., 
Kampfe........ nivatiacs miSreeaa dePanaie aveleieve here 


Reduction furnace, H. E. Vosburgh .. 
Refractory stopper, J. H. Allendorfer 
Respirator, Jacobs & Black........... 
Rivet strip, J. S. Stokes ..............008 
Rock drill buffer device, R. B. McConney. 
Rock drills, quick return spring for, R. B. 

Mc Conney 
Rock drilling and blasting apparatus, 

marine, R. G. Packard 
Roof, F. L. Kane 
Roofs, laying, F. L. Kane .. 
Rotary engine, H. T. Dunn 
Rotary engine, W. Z. Stuart .. 
Rotary engine, T. P. Butler .. 
Rotary engine, C. D. Janssen 
Rubber boot or shoe, A. T. Schermerhorn.. 
Rugs, machine for preparing strips of car- 

pet for making, H. Liebman........... 
Rule holder, J. W. Keeley....... 
Sad iron, J. Kalmar 
Sad iron, Jones & Johnson...... 
Safety hook, A. M. J. Novella 
Sail hank, J. M. Into... 


aides] oa ey osha. ose le Mensa el Betcre le ale ae 


Sanitary toilet sheet, E. F. - 711,981 
Sash fastener, J. A. Johnson........ -. 712,306 
Saw handle, J. Chambers «. 712,452 
Saw setting machine, C. Young ........ ++ 712,229 
Scale, automatic weighing, C. L. Bond.... 711,934 
Seal lock, E. Tyden .-................- -. 712,021 
Seal lock, G. B. Edgar -. 712,275 
Seal, snap, E. J. Brooks .. . 712,250 
Seed drill, A. McWhorter 712,323 
Seed separator and cleaner, cotton, W. 

On Coleman’: 03 estos ives ve eeee eee bes 712,263 | 
Seeder and fertilizer distributer, combined, 

Tie “Da MOORG. 555 %6060:6. 005, 4 0, acta jehans we 3701 abspuio 711,996 
Seine pursing apparatus, C. H. Gaffney.... 712,370 
Self sealing jar, J. S. Du Bois.......... . 712,049 
Separator. See Centrifugal se 
Sewer catch basin, E. I<elly.............. 712,194 
Sewing buttons to fabrics, machine for, J. 

Te OPA iis ie sea e os Cae ee ORS ae ese 712,191 
Sewing machine plait folder, J. Most...... 712,399 
Sewing machine tucking guide, R. J. Kelley. 712,195 
Shade holder, window, W. S. Axtell...... 711,930 
Shaft driver, H. E. Eberhardt ......... t.. 712,273 
Shaft hanger and bearing, E. O. Lean . 712,392 
Shears, Z L. Brewer ........eceeeeeeeeees 712.039 
Shearing machine, gate, C. A. Bertsch . 712,244 
Shingle, F. Randel ..............0 esse eens 712,093 
Ship’s course recording apparatus, J. Hope. 711,971 
Shoe, A. T. E. Smith .................... 712,442 
Shoe cleaning machine, W. Richardson..... 712,333 
Shoveling board, vehicle, J. A. & J. G. 

PAaXtOM oss sie do sates ee tees Oe a eee 712,328 
Show case co hi- 

Heault. - escee lee crew e » 712,423 
Sifter, ash, I. H. Taylor ........ . » 712,018 
Silk, artificial, H. S. Mork, et al...... «=. 712,200 
Slide changing mechanism, M. Berger...... 712,034 
Smelting furnace, W. F. Hannes.......... 712,374 
Smokeless combustion furnace, C. Wegener 712,467 
Soap and making same, B. L. Johnson.... 712,069 


(Continued on page 318) 


712,074 
712,385 


712,384 
+. 712,161 
+. 712,450 
. 712,304 


712,422 
711,998 


711,999 
712,002 


+. 712,193 
2. 712,308 
+. 711,952 
2. 712,105 
» 712)119 


712,456 
712,437 


712,460 


+. 712,140 
+. 711,977 
+e 712,307 
2 712,085 
. 712,308 


The Youth’s 
Companion 


will give its readers 
during 1903 


6 

50 
200 
250 
4000 
2000 


in itself. 


Serial Stories, each a book 
Special Articles contributed 
by Famous Men and Women. 


Timely Editorial Articles on 
Public and Domestic Questions. 


Short Stories by the most pop- 
ular of Living Story-Writers. 


Short Notes on Current Events, 
Science and Natural History. 


Amusing Anecdotes, Poems 
and Sketches. 


Annual Subscription Offer 


Every New Subscriber for 1903 who will mention this publication or cut out this 
slip and send it at once with name, address and $1.75 will receive: 


—All the issues of The Youth’s Companion for the remaining 
weeks of 1902. 

—The Thanksgiving, Christmas and New Year's Double Numbers. 

—The Youth’s Companion Calendar for 1903, lithographed in 


twelve colors and gold. 
And The Companion for the fifty-two weeks of 1903—a library of the best read- 


ing for every member of the family. 


Dus 


Announcement of the 1903 Volume and Sample Copies of the Paper Sent Free. 


THE 


YOUTH’S COMPANION, BOSTON, MASS. 


THE MOST MODERN AUTO 


ELMORE AUTOMOBILES. 


Practical, Durable 
Efficient. Easy to 
control at an 
speed. Double cyl- 
inder motor, 
smooth gliding mo- 
tion. 2models, $800- 
1500. Get further 
nformation free. 


ELMORE MANUFACTURING CO., Clyde, 0., U. S.A. 


ELECTRIC 
MOTORS 


We are offering tbis month a very fine, three pole 
armature, electric motor 
for $0.95, (postage 15 
cents extra in United 
States). These motors 
are carefully built and 
willrun at highspeed on 
one cell of battery. Just 
the thing for driving 
small models, toys, etc. 
Every boy should have 
one. New catalog list- 
ing electrical supplies 
and noveltiesof all kinds 
sent with each order, or 
send stamp for it. Fin- 
ished parts with instruc- 
tion for above, $0.75, 
(postage 15 cents extra). 


L. W. GILLESPIE, = = « «= 


F. BARNES——- 
ELEVEN-INCH SCREW 
CUTTING LATHE 


For foot or power as 
wanted. Has _ power 
cross feed and com- 
pound rest. A strictly 
igh grade. modern 
tool. Ask us for print- 
ed matter. 


« B. F. BARNES 
COMPANY, 
Rockford, III. 


Marion, Ind. 


Automobile Engine sustess 


After careful testing we offer to the 
pudite, with confidence, the 

Ss. B. & M. Compound Engine 
Dimensions of Cylinder are 254 and 5 
in. x 4 in. stroke, Height of Engine 
2lin. Base 8xl2in. Weight, Engine, 
95 Ibs. 3 crank shaft bearings. Al) 
working bearings of bronze. Piston 
rods of machinery steel. Air and 
boiler pumps connected from cross 
head. Plain side valves. We also 
build running gears and make parts. - p 
SHAEFFER, BUNCE «& CO. Lockport N. ¥. 


Successors to SHAEFFER, Bunce & Marvin. 


Learn How to 
Make $3,000 to 
$15,000 a Year 


We want gentlemen of standing and reputa- 
tation in every town who are in a position to 
interest well-to-do people in a first-class invest- 
ment proposition. Those who can devote part 
or all of their time to us, can make from $3,000 
to $15,000 a year. Experience not. absolutet 
necessary if you are made of the right stuff. 
Preference given to those applicants whose 
references and standing are the highest. 


D. N. GRAVES 
91 Milk Street, Boston, Mass. 
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Increased Salary Over 100 Per Cent. 


Having been obliged to make my 
own way in the world before Ihada 
chance to get a practical education, I 
soon found that the man with the 
working education got the pay, while 
the others got the hard work. I ac- 
cordingly started in to improve myself 
by study. After studying from text- 
books and at night schools with but 
little success, I enrolled in the I. C. S. 
Since I enrolled I have secured better 
and more interesting employment, do 
not work so hard, and my pay has 
been intreased over 100 per cent. I 
am now holding a position as first- 
class machinist on experimental work 
for the United States Government. 

Hucu J. Waite, 
Washington, D.C. 


We have hundreds of endorsements 
just as strong and convincing as the 
foregoing. You owe it to yourself 
to find out just what we can do for 
you. Our advice has put many a man 
on the road to progress and pros- 
perity. You should ask it at once. 


Fill out and send In the Coupon TODAY. 
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International Correspondence Schools, $ 
Box 942, Scranton, Pa. 


Please explain how I can qualify for position 
marked X below. 


Mechanical Engineer 
Machine Designer 
Mech’cal Draftsman 
Foreman Machinist 
Foreman Blacksmith 
Foreman Toolmaker 
Foreman Patternm’er}| . 
Foreman Molder 
Gas Engineer Architect 
Refrigeration Engin’r)._}Architec’l Draftsman 
Traction Engineer |__| Sign Painter 
Electrical Engineer Chemist 
Elec. Mach. Designer Sheet-Metal Draft. 
Electrician Ornamental Designer 
Navigator 
Bookkeeper 
Stenographer 
Teacher 
| ITo Speak French 
To Speak German 
To Speak Spanish 


Hydraulic Engineer 
unicipal Engineer 
Bridge Engineor 
|_|Railroad Engineer 
Surveyor 
-—| Mining Engineer 
Mine Foreman 
Sanitary Engineer 


Telephone Engineer 
polerr sph Engineer 
Steam Engineer 


|_|Marine Engineer 
Civil Engineer 
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} 


. ” 
@ City State. 
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Coccece 


Scientif 


ic American 


Novemper 8, 1902. 


J IF YOU SHOOT A RIEL 
KA Pistol or Shotgun, you'll make a Dal « 
Eye by sending three 2c. stamps for 
the Ideal Hand-book “A,” 1%} pages 
BREE, ‘The latest -Encyclopedia of 
Arms, Powders, Shot and Bullets. Men- 
tion SCIENTIFIC AMERICAN. Address 


IDEAL MEG. CO., 96U St., NEW HAVEN, Conn., U.S.A. 


Only gasoline lamp in the world 
lighted direct with a match like 
gas. Made inallstyles. 

Such business as agents are nOW 
doing never before known, Ex- 
clusive territory. Catalogue N, 


CANTON INC. LIGHT CO., 
Canton, Ohio. 


EVANS 
VacuumCap 


This appliance will massage 
the scalp and increase circula- 
tion without rubbing or irrita- 
tion. It will stop hair from fall- 
ing out, encourages a hea!thful 
growth and isguaranteed to give 
Satisfaction. Address 

EVANS VACUUM CAP CO., 
Fullerton Bldg. St. Louts, Mo. 


BABBITT METALS.—SIX IMPORTANT 


formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11230 
Price 10cents. For sale by Munn & Co. and all news- 


dealers. Send for catalogue. 
DRILLING 


W FE L Machines 


Over 70sizes and styles, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily, Send for catalog. 


WILLIAMS BROS., Ithaca, N. Y. 


BOGART GAS ENGINES 


Double Cylinder, 50h. p. 
and upward to 500. 


FARRAR & TREFTS, 
Steam Engine & 
Boiler Works.... 

54 to 56 Perry Street, 

BUFFALO, N. Y. 


Catalogue on Application 


TOOLS AS A TOPIC Samm 


™TOOL 
must be interesting to every handi- 
craftsman. ‘here is a mine Be infor- CATALOGUE 
mation in 
Montgomery & Co.’s Tool Catalogue 


which enumerates thousands of tools. 
Capital handbouk of reference. Pro- 


Oat 


Aon Ico 
paige 


S 
8 
= 
hy 
2 
x 
> 
ia 
Is 


fusely illustrated. Sent by mail for 

2.5 cents, discount sheet included. 
ONTGOMERY & CO., 

105 Fulton 8t., 


io 
New York City. CATALOGUE N22 


This isa 


ROLLER 


BEARING 


Not a GRINDING Machine 
Every PART Rolls. 
Plain bearings and caged 
roller bearings rub and 
grind, Send for circular, 
American Roller 
Bearing Co., 32 Bin- 
ford St., Boston, Mass. 


- K. FRANKLIN Peterson, 
165 Lake St., Chicago, Ill. 
THE “A. R. BB.” UNFOLDED, Gen. Mgr. Western Dept. 


University Shoe 
(Trade- Mark) 
Heaviest oily grain leath- 
er--tan colored or black. 
Watertight construction. 
Comfortable and nearly 
indestructible. Send for 

pampblet. 


J. P. TWADDELL 
1210-1212 Market Street 


Big Money 


is paid at Christmas time for 
Artistic Novelties. Learn 
Pyrography (Burnt Wood 
Etching) and you can make 
the handsomest, best sell- 
ing articles that will be of- 
fered. With our PANOK 
OUTFIT, Pyrography is easily and quickly learned. 
It is the latest and most popular decorative art, and 
we give complete lessons and instructions with each 
outfit. OurPANOK OUTFIT makes the most use- 
ful, instructive, money making present you could 
give. Write for full details . 


fF. F. RICK & CO., 519 [Main Street, Buffalo, N. Y. 


100 CANDLE 


The 
“gun” 
outshines 
them all. 


“SUN” 


Incandescent 


Gasoline Lamp 


Brilliant, safe, simple, odorless, 


clean and ¥4 the cost of kerosene, 
Conforms to all insurance underwriters’ 


rules. Branch supply depots in all the 
larger cities. Write for catalogue. 


Agents secure territory—write to-day. 
SUN VAPOR LIGHT CO, Box 605, Canton, 0 


(Licensee of the ground patents for vapor lamps.) 


Soda water dispensing apparatus, C. A. 
Geddes 2.0.0. ace eee tee eee cee 
Solvents from substances, separating, F. G. 

AUe POMt se sccns asses cles so ees tei scares grace ‘ 
Sound concentrator, C. L. Hyde ....... 


Sower, broadcast seed, Speicher & Ke 
Spark arrester, L. Atwood 
Spectacles or eyeglasses, framel 


DUBC 


1 


helm : 
Speed changing device, W. ‘T. Emmies. 
Spike extractor, W. C. Morrill............. 
Spinning ring truing apparatus, W. Welcb.. 
Spoke fastener, B. B. Bowers ...........6. 
Spring motor, J. S. Bay......... 
Sprocket wheel, F. M. Bisbee 
Sprocket wheel, H. A. Poppenhusen. 
Stacker, straw, A. M. Kolp........... 
Stacker, wind, J. W. Heaton...... 


Starching machine, Kk. B. Heinold 


Steam washing and purifying appz 

Ge Bin Or ) 34 acts. ais nates aais, eho sda Hagens 
Steel, manufacturing, H. Wnoth... 
Stencil cutting apparatus, S. Elliott. 


Stencil cutting machine, SS. Elliott. 


Twine holder, A., 
Twyer, converter, 
Umbrella, C. C.. Dollison 
Valve, J. J. T. Dehekker. 
Valve, J. T. Williarmson 
Valve for water gages, 
aces CELA DEAN Pi ohe- Sone jens soates oko rosie re shepatotaus Seta, 
Valve, lock, W. H. 
Valve) mechanism, 
ATER ALI SES. eco ceases, oe are 
Valve, reducing, L. Schutte 
Valve, steam engine cut off, C. A. Marrder. 
Vehicle engine motor, C. I. Pflaging 
Vehicle, motor, «A. E. Osborn .....-. 
Vehicle, motor, W. J. & G. Lan 
Vehicle running gear, J. G. Hess .. 
Vehicles, device for lessening the 1 
vibration in, H. G. Farr............ 
Vessel holding device, G. E. Titeomb 
Vessel, storing or shipping, O. 
Violin case, C. F. Brey...... 
Vise, J. Dodge : 
Vise jaw attachment, 
Voting machine, S. 
Wagon brake, hay, 
Washing machine, 
Watch, W. H. 


L. 
W. A. Field 


Anderson. 


Loe 
J. A. Putt 
Cc. Warren 
Fitz Gerald 


« 712,406 
~ 711.974 


1) 712,065 


Station indicator, J. D. Kneedler .. 3) 712,143 QUEEN & CO. A thoroughly satisfactory engine 
Steam boiler, C. Diedreach ..... oe 712,269 Optical and Scientific Instru- at a moderate price. 
Steam engine, P. Paulsen ....... a qe ment Works, Write for catalogue. 
Steam generator, W. E. Pe : 45, 1010 Chestnut 

Steam trap, Rt. I. Piatt » 712.080 | New YorK: 59 Fifth A ‘i Senn nda 258 Ghtton Beit nednneh 
Steam trap, Silk & Light . 712,441 ne ve. L. HIA, PA. 5 n Ave., Cincinnati, 


+ T1243 


712,171 


+. 712,001 
« 712,196 
» T12,378 


. 712,1 
+ 712,079 
- 712,091 
« 712,427 
« 712,185 


712,202 


712,109 
712,037 
712,432 


NEW BINOCULAR. 


Small as an opera glass. More 
, do werful than the largest tield 
glass. Send for Circulars. 


GASOLINE 


ENCINES 


Marine & Stationary 
from 1-4 to 16 H. P. 


| 
| 


—e 


I will Ship to any Station inthe United States for 


THE CELEBRATED 


$26.00 


Stencil punch, J. Hormby.............0085 
Stereoscope, knockdown, Il. M. 

Dales sarsiels Cisrovepv ay acer aie, sree re evah caves cccaoratesenal 712,410 | 
Store service apparatus, C. J. Miller. . 712,398 * wa 
: a le . , It has six 8-inch lids; 15-gallon reservoir; large warming closet; oven 21 ins. deep, 17 ins. 
etore ies pally bea clues esas Dab WB 712,122 wide, 12 ins. high; top cooking surface. 30x36 ins.; lined throughout with Asbestos: Duplex 
: Hen bill & s ‘ * 742,377 grate; burns wood or coal. Guaranteed in ever, repect ;_weighs 400 lbs. Write for free 
Strainer ie Le Case Walle 712.360 descriptive circular and testimonials. GENTS ANTED. 
Street cleaning apparatus, D. 7127315 WM. G. WILLARD, Dept. 112, 619-21 N. 4th Street, St. Louis, Mo. 
Sugar molding apparatus, J. 712,391 =. 25 
Suspenders, L. Stern, eta ‘ 712,016 = po 
Switch throw or stand, ¢ «. 712,040 Qa. 
Switch throwing device, RG wee. 112,305 FOR EXTRA HEAVY WORK you USE GRINDSTONES p 
Switch throwing mechanism, electric o {f sO we can suppiy you. All sizes 

tomatic, J. M. Walker sete teen ee eee 712,026 | the best wire rope on the market, for any purpose, is mounted and unmounted, always 
Synehronism indicator, J. F. Begole....... 712,174 | undoubtedly our ‘* POWER”? wire rope. The wire kept in stock. Remember, we make a 
Tabulating mechanism, D. J. T. Hiett.... 712,066] used in its construction is specialtyof selecting stones for all spe- 
Tag, hat pin, IK. A. Reineman........ . TIS, 54 | drawn from a special steel. and cial purposes. J" Ask for catalogue 
Tank indicator, Johnson & Cameron... 712.070 vem oan bya Lea Rae f The CLEVELAND STONE CO. 
Tae Bubmaritie Cables cCmnere 6s. toughest, and most, relicble 2d Floor, Wilshire, Cleveland, 0. 
Teloer ee ane, YGnenore. | ooo eq og: » 747’ 947, rope in existence. Each an ¢ ; FN So es 
ogra, Gs Grebate jon ges MUL, TVS | Gvbrs ite in te weputately fest vo inure perfection, —— 
Telephone exchange circuits, signaling and 3 a cas X q 

switchboard apparatus for, D. 8. Hul- 809 N. Main St., ST. LOUIS, MO., U. S. A. » ps 

SD aie ein P Bes Pe eee eee eS 711,973 's 
Telescope, binocular, Bausch & Hommel.. 712,113 
Therapeutic bath, A. Pfister-Schmidhauser. 712,436 BICYCLE MOTORs. Manufactory Established 1761. 
Tide or other motor, J.T. Copithorn - 712,180 A complete line of Gaaolene Mo. | LEAD PENCILS, COLORED PENCILS, SLATE 
Tle plate, W. Goldie see 202 III bite Jorn or gets of Castine cr Bea | PENCILS, WRITING SLATS, INES, STATIONERS’ 
Tie plate machine, PW. Wood 222000000. T1267 Tig torth. Dont fal wet our rien | RUBBER GOODS, RULERS, ARTISTS’ COLORS. 
Tile, baffling, H. L. Van Zile........ «. 712,158 betore buying, A 2cent stamp gets our 
Tiling, C. Worth 7.0... = 112168 | catalogues vey Muu. Ca 78 Reade Street, New York, N. Y. 
Tire fastener, R. M. Connable « 012517 9 wn Street. Philadelphi igh re 
Tire, wheel,” H. Barnardos. ot i saicas 712/033 | 2720 Brown Street, Philadelphia, Pa, GRAND PRIZE, Highest Award, PARIS, 1900 
ires, machine for equipping vehicle wheels = ro = = cetaaias 

with rubber, A. S. Krotz ............- 711,980 
Toaster, Silver & Friedlander.............. 712,340 
Tobacco stemming and booking machine, 

Be Se HAtt aes ce tars, Eeciga es bh keke, ie alee 711,963 
Toilet fixture, L. M. Hooper .......... 
Trolley track, overhead, W. J. 
Tug, shaft, T. W. Davies . 
Turbine, fluid pressure, H. 


me Ww 


712,009 
712,197 
712,329 


3G 


Watch box, illuminated, 712,112 
Watchease, W. H. Fitz Gerald..712,285 to 712,287 
Watchease, reversible, W. H. Fitz Gerald... 712,288 
Water closet, I. W. Day ....... 711,946 
Water closet. G. E. Underhill .. ce eeee 712,022 
Water closet coupling, Smith & Meade, 
712,012 to 712,014 
Water closet, ship's, J. L. Mott, Jr........ 712,146 
Water closet ventilating attachment, ( W. 
[19 (11 1d eure ED rr Ane Ts aoe Pry een ere aoe 712,207 
ise elevator, compressed air “. 712,401 
Weighing machine, W. E. Rice 712,006 
Whiffletree hook, Clark & Wheeler -. 712,261 THE RELIABILITY OF THE WHITE 
Whistle, steam, I Anderson ..... oe T12, 25535 
Windmill, J. Aeschlimann ..... -. 711,928 
Windmill, W. Faubion  .......... . 711,954 HAS BEEN PROVED BEYOND QUESTION. 
Window frame, F. G. Oldenburg ......... 712,403 
Wire fabric for belts or aprons, C. Swins- In the §00-mile Reliability Contest from New York to Boston and return, are 
aha COrkhie tole The Ween i eat e212 ranged by the Automobile Club of America, three White Steam Stanhopes covered 
ATR cA Hae CLOSER TEe eee Se ea D th the distance, without stop or trouble of any kind,a erfect erformance. 
Wrench, J. F. Barrett wlllliciiseseseccss 712,239 Two White Delivery Wagons (the only delivery wagons ever completing an 
f endurance contest), also proved their reliability by coming Fhrough without mishap, 
ae ~ These remarkable results immediately following the English endurance run— 
DESIGNS. in which the White was one of thetwo machines out of seventy to make a perfect 
Bushs cwWash Dc Teo Madden mee see ee eats 36.197 record—proves beyond a shadow of doubt the perfection and trustworthiness of the 
Carpet, L. H. Brown ...........-.0000 2. 36.128 White motive power. It can be depended upon at all times and under all conditions. 
Carpet, F. A. Haas 36.129 Write for full particulars, including Prof. Thurston's report on our steam 
Carpet, Ww. a ie see ae Se generator, and the official reports of important endurance contests. 
rinking vessel, és essiere.. 3, 36,12 2 
Lain? bady, .Ageba Baro eee ee eee 36.125 WHITE SEWING MACHINE CO. (Automobile Department), Cleveland, Ohio 
Mirrors, brushes, etc., back for hand, Z. he 22 Union Square, New York, N. Y. 609 Main Street, Buffalo, N. Y. 
Freund ..- 0 eee ee eee eee etter es ee eee 36,122 509 Tremont Street, Boston, Mass. 12 Woodward Avenue, Detroit, Mich. 
Reflector for artificial light, E. L. Elliott.. 36.126 300 Post Street, San. Francisco, Cal. 300 Rose Building, Cleveland, Ohio. 
Spoons, ete., handle for, J. Ii Straker, Jr. 36,121 


TRADE MARKS. 


Bandages, J. A. B. Schmidt ...... 39,114, 
Blood purifier, Geier Silkweed Co........ 
Bread, erackers, and cakes, Julier Baking 

| ad 
Rutter, butterin, and oleomargarin, Oakdale 

DG gaia 0 avert yee aa A eg 
Butter, cheese, and condensed milk, Ix. 


Hoefelmayr 


Cancer and tumor cures, I L. Browning.. 
Chains, Standard Chain Co...............4 
Copal and amber, substitute for 

BE.” Schaal) in iacte ree see 


Cordage, Travers Bros. Co. 


Dentine, saponaceous, A. L. Calder 
Diureticum, Farbenfabriken of Elberfeld Co. 
Fabric, pile, Salt’s Textile Mfg. Co.. 39,119, 
Feathers and feather products, Swift & 

COMPANY. 2ine oie elke ye ce seks ees ee ofee 88 
Fish, cured or dried, Davis Bros 
Flour, wheat, B. S. Bull ................. 
Food, certain named cereal, Emerald Manu- 

facturing Co. 


Food, stock, Dr. Koch Vegetable Tea Co... 
Gas apparatus, certain named acetylene, 
Aurora Acetylene Co. ..............06- 
Glassware, certain named. Quezal Art Glass 
and Decorating Co. 5 Z 
Golf balls, Kempshall Manufacturing Co... 
Gum, chewing, Royal Remedy & Extract Co. 
Heaters, oil, Silver & Co.......0.......4. 
Indian manufacture, certain named goods 
and wares of, B. T. B. Hyde.... 39,121, 
Leather preservatives, J. W. Cole &.Co.... 
Tabricants: and lubricating compounds, Iron- 
sides Co. 


(Continued on page 319) 


39,115 
39, 134 


39,144 
39,148 
39,149 
39,133 
39,160 


39,153 
39,125 


NOW READY. 


Compressed Air 


ITS PRODUCTION, USES AND APPLICATIONS. 


39,118 By GARDNER D. HISCOX, M. E. 
Bas AUTHOR OF ‘“‘“MECHANICAL MOVEMENTS.” 
39,120 LARGE 8VvO. 820 PAGES. 547 ILLUSTRATIONS. 
30123) PRICE, bound in Cloth, $5.00. Half Morocco, $6.50. 
09,10 ea a 
39,147 A complete treatise on the subject of Compressed Air, comprising its physical and operative 
properties from a vacuum to its liquid form. Its thermodynamics, compression, transmission, expan- 

39,145 y 
30152 | Sion, and its uses for power purposes in mining and engineering work; pneumatic motors, shop tools, 
oe") air blasts for cleaning and painting. The Sand Blast, air lifts, pumping of water, acids and oils; 
39,159 | aeration and purification of water supply; railway propulsion, pneumatic tube transmission, refrigera- 

é tion. The Air Brake, and numerous appliances in which compressed air is a most convenient and 
39,129 | economical vehicle for work—with air tables of compression, expansion and physical properties. 
89,130 A most comprehensive work on the subject of Compressed Air. 
39,143 : A special illustrated circular of this book “wr 
38,157 ’ will be sent to any address on application. 
30,122 
39,156 

ses MUNN & CO., 

, 


Publishers of the Scientific American, 36% Broadway, New York. 
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HENRY CAREY BAIRD & CO.. 
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IM PORTERS, 
810 Walnut St., Philadelphia, Pa., U.S.A. 


tc Our New and Revixed Catalogue of Practical and 
Scientific Books, 92 pages, vo. a Catalogue of Books un 
Metallurgy, Mining, ospecting, Minera , Geology, 


Assaying, Analysis, etc.; « Catalogue of Books on Steam | 


and the Steam Engine, Machinery, etc.; a Catalogue of 
Books on Sanitary Science, Gas Fitting, Phumbing, etc., 
aud our other Catalogues and Circulars, the whole covering 
every branch of Science applie®¥o the Arta, sent free and 
Sree of postage to anyone in arty part of the world whe 
will furnish his address. 


Pas aT 
A Secure Position 


is yours. if yoy are rly trained. 
What Taanufecturers aiid business 
meu are calling for every day are 


trained men. Our booklet “How to 
Earn More,” contains interesting 
facts and helpful information. Sen 
for a copy. IT R . .Our 
home study include 
Engineering, Illustrating, 
Architecture, Decorating, 
Mining, Journalism, 
Metallurgy, Bookkeeping, 
Art, Stenography, 
and English Branches. 


courses for 


SEND FOR CATALOGUE 6. 


THE CONSOLIDATED SCHOOLS, 
156 Filth Ave., New York, 


ELECTRICAL EN@GINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
«CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Electric Lighting, 
Electric R ilways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 

Dept. A, 240-242 W. 28d St. New York. 


1 Can Sell Your Real Estate 


matter where it is. Send description, state price and 
learn how. Est.'96. Highestreferences. Offices in 14 cities. 


Ww. M. Ostrander, 1893 N. A. Bldg., Philadelphia 


BOOKKEEPING 
TAVGHT 
FREE! 


Every Man Should Have a 
Knowledge cf Bookkeeping. 
You Learn at 


Home. 


The Commercial Correspondence Schools of Roches- 
ter. New York, have successfully taught bookkeeping to 
tbousands of men and women, fitting them for really 
ood positions as bookkeepers and accduntants at large 
salaries. No tuition is charged in advance. You can 
learn bookkeeping at bume easily and quickly, without 
having to pay a cent until you have been placed by us 
in a permanent position if you desire One. 

A large number of men and women owning small busi- 
ness¢s which cannot afford the services of a bookkeeper, 
should learn bookkeeping so that they can keep their 
own books. You can learn bookkeeping easily and 
quickly at home by taking up our course, and you do not 
have to pay your tuition until you are satisfied that you 
have learned it thoroughly. We guarantee w with a 
$1,000 gold bond. 


HOW TO SUCCEED IN BUSINESS. 


is an extensive treatise on bookkeeping and business. 
1t tells about the best system of accounts ever devised. 
lt. explains how you can make more money and better 

our condition in life. We will give away 5 000 of these 

ooks absolutely free. If you want to master book- 
keeping at your own bome; if you want a better pusi- 
tion and an increased salary, write for the book to-day. 
IT IS FREE. 


COMMERCIAL CORRESPONDENCE SCHOOLS, 
Drawer 37 D. Rochester, N. Y. 


o_. Be Your Own Printer 


and print for_your friends and acquaintances. Our 
MODEL PRINTING PRESS st a compara 
tively small cost, puts a sure source of income in your 
hands. Work at odd moments can be made profitable. 
Easily learned and operated. Prints from a business caid 


to asin ]] newsp per. T Model Printing 


he 
Press, Dept. B, 708 Chestnut St., Philadelphi , Pa. 


THE BRIGHT WHITE LIGHT FOR 


MAGIC LANTERNS 


Also for Bromide Enlarging, Copying, Ehoto Engraving. 
Intensely brilliant, very portabie, burns kerosene, costs 
lcent perhour. Send for copy Franklin Institute award 
and lists of Stereopticons, Moving Pictures and Slides. 
WILLIAMS, BROWN & EARLE, 
Dept. 6, 


918 Chestnut St.. Philadelphia, 


NS 


Electrical Scientific Novelties, 


MODELS OF RAILWAYS, MOTORS, LOCOMO- 

TIVES, DYNAMOS, MINIATURE Lam PS, ETC. 
Thousands of unsolicited testimonials to prove 
that they are safe, practical, durable, and the most 
amusing and instructive articles ever invented. 
Prices from $2.50 up. Illustrated booklet tells 
t free. Don’t make mistake of 
waiting until height of holiday season. Send now. 


THECARLISLE & FINCH CO. 
233E. Clifton Avenue, . CINCINNATI, O. 
Lergest Mfrs.ElectricalNoveltiesinthe World 


-| STATISTICS OF MANUFACTURES. 


Medical compound for certain named dis- 

eases, liquid, J. O. A. Cote.......... 39,138 
Medicine. for coughs and colds, liquid, Dill 

Medicine Co... ee cee eee cece cee teen 39,1387 
Medicine for rheumatic and neuralgic pains, 

liquid, Dill Medicine Co. ............. 39,136 
Medicines, tonic, Larimore & Co. .. 139 
Oil, olive, Weaver & Sterry ......... 39,150 
Paper, certain named, E. M. Gilman 39,126 
Paper stock, certain named, W. 

SONS: | citece ices emreays Fase arn es okies oie Bere 30,127 
Pens, fountain, L. E. Waterman Co.. 39,128 
Soap, shaving, J. B. Williams Co...... $9,132 
Starch for food purposes, A. E. Staley 39,146 
Stoves and ranges, H. Giessel ....... 39,158 
Tonic, general, F. E. Wilson,... 39,14) 
Tonies and stomach bitters, J. Piersoneni. 39,141 
Underwear, certain) named, Youngstown 

Dry Goods Co. ..... ccc cee eee cece eee 39,112 


Varnishes and shellacs, 
Wall coverings, 


E. Calman & Co.. 39,164 
decorative, Standard Table 


Oi Cloth Conc... ee eee eee cee 39,124 
Washeloths made of knit fabries, B. Lodge 

EP CMbe = ole Manele dares aatelecein aiehe sazeie a cpalicnpne 39,113 
Windmills, Flint & Walling Manufacturing 

ee en er ey 39,161 
Wines, brandies, and whiskies, E. 

UMD 5:5 om, Sno Sle ahha 6 hse ova to G9. gle aie 5, 04, a50/8 eh 39,142 

LABELS. 

“Dress Goods,” for dress goods, J. Wanna- 

MAKE: © oyeieis hye areted eyes Parca Die nese eevee 9,510 
‘“#lectro-Pura and Electronaris Table Wat- 

ers,’”? for manufactured water, [lectro- 

Sterilizing Co. ........ eee e ee eee 7 9,512 
“Home Trade Cigar,’’ for 

Mannhardt & Sons ............eeeeeee 9,514 
“Ta Modernia,’’ for cigars, 

graphic Co. ...ee cece cece cece eee eee 9,511 
“Ramesite Cement,’’ for cement, H. G 

Kapp onc sc cscs encceccccscnsttsseere 9,515 
“‘Schenley Pure Rye,’’ for whisky, Schenley 

Distillery, Limited ............eeeeeee 9,513 

PRINTS. 

‘Ladies’ Apparel,’’ for ladies’ apparel, Meyer, 

Both & Co. cc cece cece cece cece ee eee teens 5 
‘The Kind Your Grandfather Used,’’ for 

whisky, Bernheim Bros. .............0645 509 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co. 361 Broadway, New 
York. : 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in tke fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


NEW BOOKS, ETC. 


CLouDS AND WEATHER Sens. By Com- 
mander D. Wilson-Barker, R.N.R. 
London: Office of “Knowledge.” 
1902. 16mo. Pp. 31. 


We are glad to see that Commander PD. 
Wilson-Barker’s admirable papers on. clouds, 
contributed to the pages of “Knowledge,” have 
been republished in book form and that they 
are thus given a more permanent value. Com- 
mander Wilson-Barker has illustrated his book 
with admirable pictures of various cloud forms 
and has presented the subject in a most at- 
tractive manner. 


THE SCHOOL OF ARCHITECTURE. Universi- 
ty of Pennsylvania. Second Series. 
Part III., Part V. Large quarto. 

It would be difficult to devise a more per- 
suasive setting forth of a university course 
of study than is shown in the biennial review 
of the School of Architecture at the University 
of Pennsylvania. The unusual combination of 
type and paper, the rubricated margins, the 
inset illustrations, the specially designed title 
page and cover, together with the size of the 
page itself, unite in giving the review a unique 
position in the category of university an- 
nouncements. 

Confessedly planned upon new lines for the 
purpose of presenting a comprehensive account 
ot the character and environments of architec- 
tural training at Pennsylvania. the review sets 
forth in detail the requirements of the course 
from the entrance examination to the com- 
pletion of the fifth or ‘graduate’ year. To 
this end, typical problems have been selected 
whose demands are printed in full together 
with one or two of the best solutions offered 
in each case by the students. 

The scope of the work in design ranges from 
the simpler composition problems of the sec- 
ond year—among which we notice ‘“‘An Entrance 
to a Small Public Library,” a ‘Mausoleum for 
a Country Bstate,” a ‘Restaurant for a Fash- 
jonable Watering Place’—to the severer tasks 
imposed in the fourth and graduate years. Of 
the former, ‘A Nautical Amphitheater,” ‘A 
Presidential Mansion,” ‘A Municipal Hospital 
for the Insane,” sufficiently indicate the in- 
terests considered. The work of the graduate 
year is’ more mature, and indicates extended 
tests of the student’s powers of composition 
as well as his discrimination in handling the 
practical details of competition work of the 
highest class. Mr. Thornton Oakley’s ‘Study 
for a University Group,” and Mr. Julian 
Abele’s ‘Metropolitan Cathedral,’ are typical 
examples of this and reflect the highest credit 
on both instructor and pupil. 


THE AMERICAN TRANSITION. (Via the 
Buckler and Boss.) From a Repub- 
lic to'a Theocracy. Copyrighed 1902 
by the Equinoctial Press, State of 
New York. 1902. Pp. 118. 


Compari- 
sons: 1895, 1900. By Horace G. Wad- 
lin. Boston. 1902. Pp. 39. 


TWENTY-FIFTH ANNIVERSARY OF THE CoM- 
POUND LOCOMOTIVE, 1877-1902. Paris. 
Pp. 4. 

NaTuRAL PuHiLosopHy. A System of Our 
Knowledge of Nature. With an At- 
tempt to Explain the Mysteries. By 
James Ferguson. New Edition. Com” 
plete in one volume. New York: 
The Alliance Publishing Co. 1902. 
Pp.. 112. 


The 
Life of 

a 
Watch 


JAS. 


BOSS 
Stiffened GOLD 


Watch Cases 


Bre guaranteed for Zs years. Few 
solid gold cases will last that 
long without wearing too thin, 
to safely protect the works. If 
you want a watch case for pro- 
tection, durability and beauty, 
get the Boss with the key- 
stone trade-mark stam: 
inside. Send for booklet. 


THE KEYSTONE 
WATCH CASE CO., 
Phitadelpnia. 


THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
Kile, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokez, Porch 
Spindles, Stair Baiustere Table 
and Chair Legs and other irregular 
work. 


{2 Send for Circular A. 
The Ober Mfg. Co., 10 Bell St., Chagrin Falls, 0., U.S.A. 


THE FRANKLIN DYNAMO 


60 Watts, 10 Volts, 5 Amperes 


000 to 4.000 revolutions. Sete of mate- 
8, finisbed parts, complete machines, 
For amateur construction— very efficient. 
Will drive a dental engine, sewing ma- 
chine or small lathe; ran as a generator, 
will furnish current for six 6candle 

lamps. Parts, $3.50, 50. Come. 
St FRANKLING plete, #12.50. Write Yor circular 9% 


Mode! Sho} Parsell & Weed. 129-131 W. 3ist St., N.Y, 


ai FREE EDUCATION 


The Directors of the Corresnondence Institute of America have decided to award a limited number of Free 
Tuition Contracts, in the following courses tur home stuuy : 

Illustrating, Caricatu.e, Ad-Writing, Journilism, Proofreading. Stenogrnaphy.Bookkeep- 
ing, Practical Electricity, und Eiectrical Engineering (including suterior Wiring aud 
Lighting; Electric Railwaysand Telephone an 

No Tuition Fee will be required until our institution has educated you anu securcu jor youa position. Write 
for Free Tuition Contract, and mention the course which interests you. 
CORRESPONDENCF INSTITUTE OF AMERICA, BOX 689, 


Specialties, Stampings. Dies, Tools, 


HARDWARE Spectal Machinery, 


Experimental 
work and Models. HOKFT & MOORE, 


Sth Av., Chicago 


ELECTRICITY HOW TO MAKE. 10 Cts. 
« A Dynamo, Storage Battery. 
Wimshurst Machine, Telegraph Instrument, Electric 
Bell, 5 Books, 10 cents each. 
Bubier Pub. Co., BoxS8, Lynn, Mass. 


‘““THIS BEATS NEW JERSEY.”’ 
Charters procured under South Dakota laws for afew 
dollars. rite for Corporation laws, blanks, by-laws 


Friction Pulleys, Clutches & Elevators 
_ PROVIDENCE, R. I. 


Grand Book Catalogue. Over 700 engravings, 
25c. Parlor ‘l'ricks Catalogue, free. 
MARTINKA & CO., Mfrs., 448 Sixtb Ave., New York. 


DRYING MACHINES. *dannearn.” 


"Magical Apparatus. 


Telegraph Engine ering). 


SCRANTON, PA. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.¥Y. 


MATCH 


PECIAL MANUFACTURING. SPEC.MACHINERY, MOS 
EXPERIMEN TALWORK DIES APING. PROM 
GLOBE MACH. & STAMPING CO HAMILTON ST. CLEVELAND. O 


Factory Machinery, W. E. WILLIAMS, 
Mfr., 217 South Clinton 8t.,Chicago, U. 8. A. 


MACHINES, Corliss Engines: Brewers’ 
and Bottlers’ Machi THE VILTER 


MODELS iS.omiione Gevennes pecta Nackinery. 


E. V. BAILLARD. Fox Bldg.. Franklin Square, New York. 
ESE TER aE ANS 
Oe Ge es ee ee es 


CEE = 


TYPE WHEELS. MODELS & EXPERIMENTAL WORK. GMALL MACHINERY) 
NOVELTIES & ETC. NEW YORK STENCIL WORKS [00 NASSAU 8 N.Y.; 


NOVELTIES & PATENTED ARTICLE 


Manufactured by Contract. Punching Dies, Special Ma- 


| PRINT MY OWN CARDS 


SS Circulars, newspaper. Press, 8d. 
‘EF Larger size, 818.00. Money Baver. 
o> B Profits printing for others. 


Type setting easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 


factory, The Press Co., Meriden, Conn. 


or ee a\ 
‘A. 
EXCELSIOR 


ehinery. FE. Konigslow & Bro.. 181 SenecaSt. Cleveland,O. 
EXPERT MODEL Mie. Novettice, experiment’ 


al work. WAGNER MFG. Co., 9 Mohawk S8t., Chicago, Ill. 


MODELS {o*IcAco™ 


LSTAL 


ODEL WORKS 


WEST COM CAGO ILL 
a i rs 


TEN 


THE WEALTH 
OF NATIONS 


IIMS 


PATENT GIVES you an exclusive right to your 


invention for a term of seventeen years. 


You can 


sell, lease, mortgage it, assign portions of it, and 


grant licenses to manufacture under it. 


Our Patent 


system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen- 


surate with the almost nominal cost of obtaining it. 


In 


order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 


only be conducted successfully by experts. 


For nearly 


sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en- 
ables us to prepare and prosecute Patent cases and Trade 


Marks at a minimum of expense. 
quality and the rates are the same to rich and poor. 
unbiased opinion freely given. 


Our work .s of one 
Our 
We are happy to consult 


with you in person or by letter as to the probable patent- 


ability of your invention. 


Hand Book on Patents, Trade Marks, Etc., Sent Free on Application, 


MUNN @ CO., Solicitors of Patents, 


Branch Office, 
625 F Street, Washington, D. C. 


© 1902 SCIENTIFIC AMERICAN, INC. 


Main Office, 
361 BROADWAY, NEW YORK. 


Scientific American Novemser 8, 1902. 


COLD GALVANIZING. 


AMERICAN PROCESS. NO ROYALTIES. 
SAMPLES anoINFORMATION on APPLICATION. 


NICKEL 


AND 


Electro-Plating 
Apparatus and Material, 


THE 
Hanson & Van Winkle 
On 
Newark. N. Je 
136 Liberty St., N.Y. 
30 & 32S. Cana} St. 
Chicago. 


INSPECTIONS/i 


Paint or Whitewash the 
Easy-Economical Way 


Save 907 


Hook’s Pneumatic Coating [Machine 
Equals Twenty Men With Brushes — 


will paint or whitewash in one-tenth the 
time it takes by hand, with better results 
as to appearance and durability; cleaner 
than brush-work; no scaffolds nor ladders 
required. No one spending $35.00 for paint- 
ing or whitewashing can afford not to have 
this wonderful labor-saving device. Any- 
onecan operate it. Figure out the saving in labor. 


We have put «« STAY-THERE”’ PAINT 


on nearly everything from Ocean Steamships to Row 
Boats; from Grain Elevators to Corn Cribs. 
(Weather-proof' and Fire-proof) 
A substitute for oil paint at one-fifth the cost. Better and as cheap as whitewash, 
Our twenty-four page book tells the tale. We shall appreciate your enquiry. 


F. E. HOOK, 11-27 Hook Bidg., Hudson, Mich., U. S.A 
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STEAMBOILER-EXPLOSIONS ! 


ALLEN PRESIDERT ‘“W*5yPRANKLIN « VICE PRESIDENT) 
SE IOROR-SEURETARY YEVALLEN 2°Vice PRESIDENT 
MIDDLEBROOK, ASST: 


je 00 COE Ae Hh a 


THE NEW 
WINTON 


Beyond question the most luxurious and 
complete high grade automobile ever man- 
vfactured in America. 


It will be in the bands of agents and at = 


Sinmawmraemee oem NEW ENGLAND WATCHES 


‘Twenty H. P. motor, new body design, etc. 
have a world-wide reputation 


rained by results as accurate 
imekeepers. We make all 
sizes and styles. We sell only 
complete watches. Catalogs 


sent on request. 


THE NEW ENGLAND WATCH CO. 


37 & 39 Maiden Lane 131 Wabash Ave., 
ew York Chicazo. 


Claus Spreckels Building, San Francisco. 


WANTED 


REPRESENTATIVE 


Business men wanted for cities of 10,000 and over 


If interested in knowing more, write us. 


THE WINTON MOTOR CARRIAGE CO., 
Factory and General Offices, CLEVELAND, O., U.S.A. 


‘Royal Worcester ’’ old-fashioned oak- 
New YORK CHICAGO BosToN PHILADELPHIA to open exhibition parlors or stores for the dis- 


° exhibit tanned belts known as the best—initial 
play and sale of our ‘ : 

a »9|}|cost highest—operative cost lowest. 
KEYLESS CLOCK,” | (0% hishest— operative cost lowes 
Just being Intrudueed tothe public. ‘ Clocks are areates e power transmitters e 

self-winding and run a year without atvention; 

no one will buy key wound clocks, when they see world has ever known—50 years repu- 

and have an opportunity to buy the latest thing; |]. : 

full line of samples now ready; parties having 8500 , tation back of them. 

and upward to invest and ability to manage can ( 

secure agency for cities not already taken; parties Let us send you a sample belt to test, 

making arrangements now will have name appear d t b t d f f t 
an o be returne ree OI expense to 

you if not entirely satisfactory. 


All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. , 
Also 1000 useful articies, including Safes, | 
Sewing Machines, Bicycles, Touls. etc. Save 
Lists Free. CHICAGO SCALE Co., Chicago, Ill 


Steam = 
Grout Carriages CRUDE. ASBESTOS 


Money. 


in our advertisements. Address The Mnited States 
Cocks Oy executive offices, No. 405 Broome Street, 
ew York. 


DIRECT TRH “MARTIN MORAN FLEXIBLE JOINT Graton & KNIGHT Mrc. Co., 
PREPARED tor Steam, Air or Liquids. i 3 
ASBESTOS FIBRE OFFICE, ST.PAUL BUILDING Mprestures 4 Pra parte erg ey Conca ee 


Moran Flexible Steam Joint Co.. Inc'd, 
149 3d East St., LOUISVILLE, Ky. 


Ohe Best Thing on Wheels 


ALL ROADS ARE ALIKE TO 


Ghe OLDSMOBILE Aes 


RUNS EVERYWHERE s% 
Nothing to Watch but the Road Ahead. 
Our new red catalog illustrates and describes it in detail. 


{pARAe CHBESLY&G 
FS CLAMPSAL ANGLES] pee THE PRICE IS RIGHT 
OLDS MOTOR WORKS, DETROIT, MICH. 


Qrient Motor Cycle, ———_— 


for Manufacturers use| 999 B’way, New York. Worcester, Mass. 


Run any speed 
desired, on any 
grades, and al- 


was 3 3 3 


Trousers Fit Better. 


President 
SUSPENDERS 


For the holidays are in 


GROUT BROS. %™ ORANGE, MASS. 


single pair boxes. Nice 
presents. Fifty cents and a 
dollar. Ask at favorite shop 
or post prepaid from 
Cc. A. Edgarton Mfg. Co. 
Box 222 F Shirley, Mass. 


President playing cards, unique, enter- 
taining, instructive. Ask your dealer. 


THE VICTOR 
Steam Pumps 


Size, 9 inches by 3 inches, weight, 444 pounds. 
) Capacity of Air Pump, 80 pounds pressure on 
‘ tanks or tires. 
wai Capacity of Water Pump, 3 gallons per min- 
ute against 200 pounds boiler pressure. 
PRICE, $30.00 EACH, 
These pumps have been adopted by the 
Locomobile Co., the Mobile Co.. and other 
leading manufacturers of steam carriages. 


OVERMAN AUTOMOBILE CO., 
7 East 42d Street, New York. 


Send for Illustrated Circular. 


PRICE $250.00 

Fitted with the New Orient 3 H. P. Motor. { 
Speed over 40 Miles per hour. 

The Most Powerful Motor Bicycle in the World. 


Write for Particulars, Agents Wanted. 
WALTHAM MFG. CO., Waltham, Mass. | 


| AGENTS WAN TED.—To sell to farmers the 
| PREMIER Broadcast 
SEED SOWER 


e build patterns for all kinds of machin- ; 


IT WILL PAY YOU TO KNOW US. 


Ranger!) ery and architecture at reasonable rates. | 
aia We have constructed a line of machinery | 
for the accurate shaping and spacing of the , 
teeth of all kinds of gear—rack andratc.tet : 
is J patterns. Superior to hand work and much : 
ows cheaper. Booklet free. j 
BUFFALO GEAR & PATTERN WORKS, Buffalo, N. Y. 


CHARTER ENGINE 


The strongest, neatest and 
most efficient hand seed sow- 
er made. The Premier will 
sow any seed that is sown 
broadcast. Every farmer 
should ownone. We 
will allow agents a lib« = q 
eral commission. Send postal for par- 
ticulurs. F. CHRISTEN & SONS, 

Main and Dock Sts., St. Louis, Mo. 


Sed ANY PLace 


By Any ONE 
| U For ANY PURPOSE 
Stationaries. Portables. Sawing Outfits, 
Hoisters, Engines and Pumps. 
FUEL—Gasoline, Gas, Distillate. 
Send for Illustrated Catalogue and Testi- 
monials, and state Your Power Needs. 


CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL 


JESSOP SS EEL ae 


WM JESSOP & SONS L2 91 JOHN ST. NEW YORK 


Dr. Deimel 
Underwear 


After eight years of patient and persistent 
effort, the claims made in behalf of the Dr. 
Deimel Underwear are universally accepted. 
This 
| Pioneer Linen Underwear 
has become recognized as the correct wear 
for the human body, giving at once a sense 
of freedom and comfort, and affording pro- 
tection against the agencies which bring on 


JUST READY. 


‘*A step forward in Acetylene Burners.” 
STATE LINE MFG, CO., 107 Chambers St., New York ; 57 Washing- 
ton St, Chicago; Chattanooga, U.S.A. Sample mailed for 25 cents. 


$750 


HYDRO-CARBON, 
20-Mile Speed. 


colds, catarrh, rheumatism, and pneumonia. 


20) per cent. Grades. y 
‘ 4 Sez For catalogue and 
soocile Gasoline Tank, g A CLEAN, HEALTHY SCALP Don’t judge WZ RTT ORR 
900 Tbe GIL P. Acti al is insured byan occasional shampoo with FAIRBANK’S GLYCERINE TAR Soap. It of the W mples of materia 
q \° ~P. ual, cleanses and heals the scalp--makes the hair soft and glossy—promotes its growth, preserves L b U6 
Write for Catalegue. its color and prevents dandruff. It instantly produces a rich, creamy lather in hard or soft 7 G@U& ity by x address 


water and imparts a delightfully refreshing sense of cleanliness. 
INE TAR Soap, soothes, he:ls and keeps the skin soft and velvety. 
vender it the most healthful Soap made, 


Ww 
FRIEDMAN .AUTOMOBILE CO., EN 
8 E. Van Buren Street. Chicago, Ill. K 


RIVETT LATHE 


, aes No up-to-date manufacturer can 
—— afford to do without it. Gr 


GOLD MEDAL 


AT THE PAN-AMERICAN EXPOSITION, 
("Send for Catalog..4 


Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS., U.S.A. 


FAIRBANK’S GLYCER: the price— Deimel garments 


Its antiseptic properties 4 
it healthful It removes dirt, grease and grime like magic. 
FAIRBANK’S GLYCERINE TAR Soap contains pure glycerine and pine tar and has 
an odor ** Like a Breath from the Pines.” . 

If your grocer doesn’t have it in stock, we will mail a free sample cake, postpaid. 


THE N. K. FAIRBANK COMPANY, Dept. T, Chicago. 


CALENDAR FREE! 10 gold circles fom 10 Fairbank Glycerine Tar Soap cartons, or 
20c. in stamps will secure the Fairy Plate Calendar for 1903. ‘his is the handsomest and 


=s 

SS 

4 most artistic Calendar creation of the year, Besides the Calendar -proper, it contains four 
KG perfect lithographic reproductions of hand-painted Vienna plates. Send to-day. 


Reo PAa Par wrw say 7 


bear this 


Ni) trade-mark. 

N Le The Deimel Linen-Mesh Co., 

oN Dept. J. 3—491 Broadway, N. Y. 
\\t SAN FRANCISCO, CAL., 


111 Montgomery St. 
728 Fifteenth St., N. W. 
510 Fulton St. 

2202 St. Catherine St. 
Hotel Cecil, 83 Strand. 


WASHINGTON, D. C., 
BROOKLYN, 
MONTREAL, CAN., 
Lonpon, W. C., ENG., 


© 1902 SCIENTIFIC AMERICAN, INC. 


